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1 

[«**l] EL^^«r*-r5i^3tSI@ir*3V^T, m 

be 5 am*, twiaj*«*t«. 

lsi**2] mm. ELiat;igA>w5EL^Sr 

& ft SIM:. «flE«t««»*»e>ft6BISr« 5 
[St** 3] ELlB^£^-3g38}fcy£Blc*5^x\ flfr 

[Sf**4] NW. ELS»tfflMi*»e>4«EL3HiF-Sr 

Bo 

[st**5] EL^&^r-rse3§ft3£sic:*j^-c, m 

E E L 5> ft *Dli:. ttC^Mtm 

3l»e>ftSBIft«5«*Mm*»e>ft6ai:, 

[st**6] ELjgRoqaE«i*»e>ft5ELiR^-«r 

[St** 7] ELlR^SrW-r2>i*3t$iB(-*sv^. fltr 

EEL*-T-fc«i-a*»»m*»e>ft*iii:» iWE^a** 

& ft 6Wc«fi- 5 S8«W*W> e, ft «M i: * c 
[St** 8] mm. ELiM»f.45ELSfiS: 

*»e>fti«i:, fflra#awma»&ft*«c*^a*»w 

[St** 9] »*3Bl»Sai#*-8«)V>-fiX*»-lCj8V^ 

t, «nE#s«*m*»e>ft6«tt, mit?^* 
/k mtT/is tutmm^ h ft c t t 

[at** i o] B»**i»Mfli**9ov^i"ii*»-K* 
isi**i ij si** i nmm&m i oov-fH*>— 

»^X S Me#Mtmi)>e)4:SRonit», 0. l~2 

ist**i 2] »** i jbmmxm i i<owr*ua»— i- 

*5V^T\ SHE^W^ibftSKfi^y THT?*>tK flfr 
E*T«tt^e>ft-5Bit±*/<-S-Cfe-5CtSr#»4:t- 

ist**i 3 j i nmrnxm i 2wv^-fn*»-«c 
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[SI** 14] R§*£, ELJl&tfliS&^ibftSELtr?- 

5 *HKtma* e> ft z>Wk& c v d fe* fctt**&ic «t 
ft«»*r-f v*3?*y Ymc*9timr*z.k**mk. 

[St**l 5] MMf. ELlMIHA^/iSEL^ 
10 p^*t^"bft5^*cvDfc4fc«HK3tifet-J:'9fi£ 

[Sl**16] NME. ELSM»t);i5ELl^ 

m&cvDmiztztemmm\z£<9i$,Wii-z>z.k&¥rmk 

20 [Sl**l 7] ELj§2fcTjqg5ffia»f>ftaEL3i^ 

*#+ si»3tigB»f£ii:iMfe-c*>oT, mwmmzm 

L, ME#««-fi.^feft5KSr«5»i««-il4A>P>ft5K 
& C V D ft* fc lijfci&fifelc J; (9 6 £ t t -T 

5 iMJfeSIBwf^K^S., 

[SI** 1 8 ] SI** 1 4 75^St** 17(Dl ixj!>>- 
|d*J^T, UlEELg, HfTEI£«> ME^*J-*W»P>ft 
S^t/llt^WttlW^^ftaiffiSrPJ-OfigK^B-C* 
B£-rs c k ZW&k-tZ S 

30 [SI** 1 9 ] SI** 1 4 75MSI** 1 8 <OV^-f ix^- 
IcJSV^T, tEELli:, ME^I&tm^ibftSBiSrm 

[l«**2 o ] SI** l 4 7iMft** l 9 rovi* *ta»- 
K*sv-C, ME«8«tt-^ibft.5^»*^y T^T-$)?), 
S(fE*"«*i-3ts|-^e»ft6BM«:*^-^X-fc5.w t 

[000 1] 

tL^ro^lCEL (Electro Luminescence) ifi'&hiXZ>3& 

(eiT, *ffiELl^i|sf^:v^p) zmAsizm 

itT-ft S E L m*&&m&±lZ.Ml& Lfc i ^Dt^Bfi.tJ 5 

ft*J. ±Ea^*^B»iOLED (Organic Light Emit 
ting Diodes) k tiV 1 ?. 
[0 0 0 2] 

50 Lfci^^i: L-CELiR^-Srfflv^fc^^B (S% 



3 

Lxwamstvo^o 

[0 0 0 3] fc*3, EL^Il ha/U^^iyir 
(Electro Luminescence : S^$rAPx5 CI t X^dfe 

jB«»^&Sffi«»^R6(Ro»3t («*) tE.m^m 10 
X&5 0 

[0 0 0 4] a«*|S«Jwtt/<y^a! OMfr^hy* 
9, ^&fc*A/fcB»#m>ftXi*6. 4#K 

y ^-*#*E L»»*sftB SixX^a. 

[0005] #)T-*mLawiaB«iu 

[0 00 6] 

tttttt) frbtezm («T, */*HifcJ:-M ^P-^ 
*ft^^Xi^t6a^H^5 0 ft*5, 30 
g£fcJ\ Kffi, . E LIM»^^6 E L^(7)ig 

Kl&*ttXS>S. Sfel-*»^ifc*WEL»^<OilAS: 
B&<*c£a s X#. Ctii-«t 9 ELJB*>*ffc*SS 
X#S 0 $e>fcl> *^Hf^J:lC*mtma>&tt*ll 

£asx#6 0 

[0 0 0 7] m—toT'^^*^'*— 40 

[0 0 0 8] *»WCf±. 3fH^tt«»-»J«HtA 

[0 0 0 9] 

lwffi^5^/l^^V^--£f:J\ ELlSWittW^ 50 
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[0 0 10] *«M«-*3V^. EL»»» 

[00 1 1] X. #^-Jite. t«HIBRi««tdt 
[0 0 12] fc*3, *»WIC«V^Xtt. EL*^M 

[0 0 13] 

xmi&m\<^xm.w-fz>o mi (a) t^-*-*?!-. e 
li, ©ffi, /*y ym&x**'*-m*mmmzm-'<D-? 
a^?* >'<—xtef&-rz> c &xz z> 0 

[0014] **5, y< vrmt tt*»^K5Ro ELg- 
[0 0 15] *i\ -f 

^<temmfrhtez>?'<^> k^^*-^^ (dl 

C) ^v^o^«»^3|4^&^&ft»WR«r^^<^^-y 
[0 0 1 6] £X±mWLtc± ELiM*^-I 

[0017] *ftw\z&\,^xMi&'tz>mmm<Dmmmm 

SrBIl (B) ic^ 0 Ell (B) fc*5ivfl 0 1 

^stsxfct). i0 2iis«sj»fflTFT-efc5 o 

10 3lt ««K»J»«TFT(c:««WJC»«Six«: 

awttw*«Bt^e>*6iif*««xife6 0 Pi^msio 

3±ICfl, ELil 0 4S:«»cSe'<fcJ:5**«feT»J« 
-T6 0 ELgl04±C |«El0 5$:IfS 

[0018] RMii 0 s±\zmitmm. m<t* 



(4) 

5 

&46'<y Til 0 6S:*fiKUfc«. 
10 0 19] [HI (C) ELlSTO^-IlO 

^ftrfe^-n mi (c) id*5t^r, lion, mi 
(b) \z.7F^mmm&<»?h'<VTm*x~Mf$,i,itmm 
x?&<5 0 ^/c, 1 1 in. *'<-m*mj&'r2>tcbb<Dm 

ti^wii i i^)ftsoyx;n i 3^«, nasi i 
[ o o 2 o j Gmmmmnunm. m 

ttKifca. ::t**i:iofc*««B«fi*}Mii 
KD/Xyvi 1 3t^tt/cm^l 1 4ia«itts 

«fi^t4D, TfT^zf-T bv txmmi i o±^ 

[0021] mnxL+tteotcmmmmz, si^aium 
mi i 1 3^e>si#mu mmmmi i e 20 

[0 0 2 2] CtUci'). Ull (B) (w^i-J: p/«c«S 
[0 0 2 3]~&:fc\ II (BTtClL E Li?-^So 

[0 0 2 4] 

mnnmmm&m 2 \z s w±m^^3 (a) \z s * 
<D\a\&m&*m3 (b) id^-t-o mma-tmmfc* h? 

*b£ e B3 (A) £rA-A' T*«JSr UfcBrffiEia 5 

H2l;iffi3i-6. «oTH2Rt/|g3-C*iiO«F*Sr^ 

3 0_h®mT*nZlo^)®^^m^LTVN^^ N ^*><bt 40 
[0 0 2 5] H2t;:*5V^T, llliSE 12teTJ&£ 

fc**fe»Bi («t. rmmt^?) x*>& 9 &mi it 

[0 0 2 6] 4fc. T«l 2^ld«r»^^>'^^tf 
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it&mm (s i oxNytssiis) i^s*, 

[0 0 2 7] Ti&mi 2lJittJRJft*t«rfc*a^ 

5 TFT o^i^iS $f 6 c ttT F T 

[0 0 2 8] C C Xlipj^^l^IoWT F T LT 

i^5 0 2om^>fyfy^fflTFT-e*)t), n^-r-* 
^it f t z ti, 202 nwstmnm tftt^ 

9, pft^TFTX«$tltt>6 0 
[0 0 2 9] fc«U *«WI-*5V^-C, ^yf^ffl 
TFTSrnft^HTFT, I«ffl»iTFT«rpf 
^^wS!TFTi2:|S3t-r-5i^Wi<c<, Ms/f^ffl 

TFT^pft^TFT, lSa®fflTFT^nf 

p ^ ^/vs t f t &m v * 5 ~ 1 t *tmxh -5 0 

[0 0 3 0] M5'f^ffiTFT2 0 1ll V — 
W13, K U->f VffiiSJc 1 .4 . LDDMitl5a-15d, 
B«S^te»ffl*l e^t^/^MiiSl 7a. 1 
7b*^tpStt». y-htein 8. y- hSffil 9 

a, 1 9b, $liri%il2 0, y-^B»2 1itWC 
KU"T>«lft2 2S:^rL"C»J«S*tS. 
[00 3 1] 19 3 Ictj^J: 5 l-> h®S 1 9 

a. 19bOTJ(7)«-S (y— bmmi 9a. 1 9b£t) 

T*^$ttfcy- hg£^2 1 1 idioxrn 

< fi h y hflHg^ofcl^^S-e/i^y-- h 

*mwxtemm<ox-( *?->?m*2 o 1 

i^HSLXV^ 0 

[0 0 3 2] Sfc, SttS«3feS«5tSr^tf^#»:MT 

mi s nmm&&t*mmmxmf&-rtiizBk\f\ y 

^>^>5#SM^^v^-5^ k&X%Z> 0 
[00 3 3] .yf^fflTFT 2 0 1 K3o 

V^tt. LDDg«15a-15d|j:, hiffe^BIl 8 

S:J*A/T-y- h«ffil 9a, 1 9b£.fifc fcfc^ J: 5 l-K 

[0 0 3 4] "f'^^^mf&m^Lt LDD®*Ki:CD 
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[0 0 3 5] WMTFT2 0 2 «\ y — * 

«*3K K l/^f y« 3 2 & t/f t 3 4 

[0 0 3 6] g] 2 fc*-J-J; 5 ^yf^fflTFT 
(D KWVIittMlPlTFT 2 0 2^y— HC»3RS 
*XTl^6 0 *#ttl:tt««««lfflT F T 2 0 2 ©y- h 
t&3 SIl^^T yfy^STFT2 01W K^^«* 

14fcKu>fyE« (Sl^gai^^^mx.S) 22^1 

MRIftfk2 1 2|C««*1X6 0 
[0 0 3 7] 1»MTFT2 0 2 WtE Li^2 0 3 

1 t (DiM^st- <b 

fi»*L</dCV\ -tcafcafc, i«ffl»fflTFT2 0 2|i 

0. 5 — 2/xA (9*L<lil-l. 5/iA) ifc-SJ: 

[0 0 3 8] *>T yf^fflTFT 2 0 l-I^Jgj* 

S*X*LDDfiH«<&SS WB) teO. 5-3. 5/im. 
ft*ttlwtt.2. 0-2. 5 /imitfttf*V\ 

[0 0 3 9] £fc. B3^i-J:5«-««fW»fflTFT 

2 o 2(oy— hWS'3 5 frStriEIRtt* 5 

««^msflwe*i2 1 2 tumm^/u-vm^^o :^ 

i:#5 0-e^Sii6«*m ««F«fl: (av^-v*) 
*sjMEd*i««- «»**5 0fcttHM*fMR5 1. h 
te^<blRl-^o^K (B**f) &t^sai»*&j»2 

^Mt5 0lt l»J»ffiTFT2 0 2 0^- hmJl 

3 5 WE >1r >1r ^ ttl 

[0 04 0] *fc, *L5*«K«*r#<i-*i:^5*i 
*J&*5>**ttf* t«B»fflTFT2 0 2(D8ttB 

*-r*/i«*tl«) o^^jf:<i-5 (ff.*b<wtso 

— lOOnm, $P)l:»tL<|j:6 0-8 0 nm) £ <b 
t##TC;fc£ 0 ^yf^«TFT2 0 1©» 

L<li2 0-5 0 nm, $f>I^U<lt2 5-4 O n 

[004 1] W:, 3 8liSi^$/^->'3^ix*fc 



(5) 4$6H 2001-345174 

8 

r> x Kff tt 1 0 n m— 1 /i m (Sf4 L< 12 200-50 
O nm) £l"*xtf AV\ LTtt, SXfr^trtftlk 

[0 0 4 2] Sl^r^->3^I3 B<o±.\z.^ # 
TFT«5J:54»'C*2I nifttftR OHM* fc » 
oTt)SV^) 3 9fc»rtU TFTlIioTttSa* 
©Wft*rtT5. »2»IB3lft»Bl3 9fcLTfl. #MMN 

■Muwsix. #y-f*h\ #yr^h\ r^y/p* 

10 JIB* BCB (^y/v'^o^ry) ^&JBi^5£Ai\ 
Av\ 

[0 0 4 3] iR2j|int6t»IK3 9(aoTTFTCJ;6 

[0044] 4 ottanwra-cft&cxMi 

20 (ELlR^BSMatS) T-fctK I2lf|^ 
3 9W$1/^7^>3>13 8 1: = ^^ h*- 

MWTFT2 0 2 0 Vg£j^3 7 fc»jft$it'6 J; 

[0 0 4 5] *SHi»IBTtt, mmmfiii: LTIMk>f > 

^v^?^^ BfUEtt fc <o^*^»iMkffi» <b 1Mb*" 

30 [0 0 4 6] K*maiS:^Lfcfe. «JJB*t»"Cfc5>* 

^4i«t6 0 l — 2 /im/poor^ y 

ftf* «fcv\ covo^ 4 1 fi v WiR^JtiiilBM^B^^' 
h9-Y^*Mc»rilSlxa. *H*«-Ctty-^BE3»2 1 
t-i6 o 6#y-hB»3 5 left o t**bX t 
Av>o 

[0 0 4 7] RiCE LH4 2 1>m 1 (C) -eRWLfcj: 

*L^H*UTV^V^^ "R-(jS) . G (») , B 
40 (#) (0«-felC*tlSUfcELJBd^J5R$jx6 0 

[004 8] E L»Sr*fi8r -6#«E L*t^^r LX«^ 

tt, #y/<77*=:i/y^uy -(ppv) #y tr 
^frfnu^S—fr (pvk) *y ^/M-i^aMeir- 

[004 91 **5, PPV^t«EL#fitUli«* 

( TH. Shenk, H. Becker, 0. Gelsen, E. Kluge, W. Kreuder, a 
50 nd H. Spreitzer, "Polymers for Light Emitting Diode 
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s" ,Euro Display, Proceedings, 1999, p. 33-37 J ) 
[0 0 5 0] 
Utl] 



RO OR 




[0 0 5 1] 
Ut2] 



OR 




OR' 



CH=C H ~^~ 



[0 0 5 4] 
1^4] 




[0 0 5 5]*t PVKftlELttfitUllHf 
(OX 5*^^ s fe6o 

[0 0 5 6] 
HL5] 

-CH2=CH- 
I 




10 



J n 



[0 0 5 2] &/c, «HH¥ 1 0-9 2 5 7 6 ^#^|E 

[0 0 5 3] 
Ub3] 



30 



40 



[0057] tfy^-xmmELttnn#y-?-<Dftm 
vtmxmmzm^xmfti,tcmzm&i-zzk^x% 

[0 0 5 8] JMW<£ E LM t LTIi, #feUlf§3fc-t-£ 
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^V7i-I/yS:fflV^tfftV> 0 BU5te3 0~1 5 0 n 
m (jfSL<f44 0-1 0 0nm) ti"ixtffiV\ 

[00 5 9] (IU «±O>Mtt#38W0>E LMt Utffi 
V^C t©-C# St«E L»ft(D-«l]^fco-C, dftu: 

fix* v ^fi*-fr to^r-Cfctt-tf *nfiKc 6 t«EL 

[00 6 0] i: h/vcc>^ * 

;yu>\ ^nn^Oif:/. ^pp-<yfy % T— y — 

>^ /vt;vy;w^ p^^rf nmp (n- 

/f;V-2-fD!l K^) > v^^r 
1^>^/C« > THF (fh7t KD7?y) !5S^|ffeJx 
6o **3. Mm<OEL»»*Ji1BO«lSEiw«#S*fc* 

ttte. 1X1 0" 3 — 3 X 1 0" 2 P a • s X&Z^hfiW 
[00 6 1] £i\ 13 1 (C) l^ti 5 1 1 

i \^m^btitcm^mm^mm^ 112 u: * d»r 
:W;X/n 1 3ici£tf Jbti/ri^mjii 1 
4\zx &nM<nKWx-mftmt>mw6L*k& z> 1 31 # m 

Llffil 1 StcJ: 19 y X/vi i-3^P>9l#fflStt6o 31 

tttt<b*xTi^m*ii i 4(^^e>*is«»<ojK»-ca 

[0 0 6 2] *«MiC*5t^Ttt. W»t-1 1 It- 

fli;t&*t-cv^s#feE LiffiM$mi^Lti#t 

K 3 M^»lb €> 2 W*3* l^felcSgAi-SIB*^] 

3B^JS:2Wi3ffc|c?gfiK-rs 0 SfctcWfl^l 1 1 Icfflx 

[0 0 6 3] £k±<n»i¥i:ft7ZhX, ft* f^3 

[0 0 6 4] fc*b\ ELlffli«?:iiTV^Wi 
llllt .ELJifflai**Ofll«S:*jL*«c-||HC* 
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[0 0 6 5] £*L, C^TttJfl^Tl^ftl^jW***! 1 

in iaw^^^*»i*fcRrt-ct>A-v^ 

[0 0 6 61 £<bl-, ELi4 2j:Mt6^ ELi 
^3ffi»Hfttt7K^»*o^ftv^Hft4: Slg 

[0 0 6 7] J£JLb<Dj;5l-LTELJl4 2 £^/&Lfc 
<b. »^«5ttt»««d^ft6*ffi4 3Rt/fft»««as 

&ft**«Bt«rJBt\ «ll««4 4tLT7/P^!>A 
a^ft65*m^l£rJBV^o 

[0 0 6 8] ft*. ±^<0<fc5l-ELJiteJfclc:S3v^ 
TV ^ffi4 3l«S^<fii (ff*L<li^«a^fe 1 2 

[0 0 6 9] #3§Wl-*l^Tte, Z.<D7#T4 7^h}) 

^o^«i«K^e>ft6^y 7g4 5*jMts-frfcifc* * 

#«JJB«^e>ft'5*^-»4 6*H1 (C) XRWUfc 
J: 5 ft«»»*ffi-e*^6o :^)^^-l4 6^ 
**"T6/tJ«)(cfflv^*»WIB*^*tttt, lxi o" 3 
— 3X1 0" 2 P a • s"C*>6CtdS»*LV\ X. C <D 

[0070] ^/<-l4 e^M^tfc^SteMg 

B^lh^T.LfcZ t left &i)K *^-l4 6 (DJitC 
[0 0 7 1] ft*\ ZwT'E Lg^{bcOl®S^ft67K 

[0 0 7 2] (HJB0IJ2] *xno?g)t0j|;z&tt*ins 

gfl i: -t<0JHaBU:Rtt ^>^x5l&»lHlKg|5^T F T ^f^^ 
f^8J-r-5^jfe«c:ov^04-ig6Srffl^T»M^6o ffl 
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HIKT-fe^CMOSiaKSrSI^-rSr ^ 

[0 0 7 3] £-f. 13 4 (A) Id^r-r <t 5 
t£3 0 0±lwTi&Hg3 0 1 £3 0 0 nmOl^CMt 
-5c *3Hfi«-C»T*lBl3 0UIT100 nmlSco^ 
flsBfcftsSSilKi: 2 0 0 n ro<*>£teIMfc£lM£i *SM L 

»«&10-2 5w t%k tt*5< t>*>^/uT 
W*R»ti*lw^35^±l-iB:*»T-4r*J«U-Ct>jSl 
10 v\ 

[0 0 7 4] #ClClT*&J^3 0 1 <D±l£5 0 nm<7)g$(D 

5 0 ft*\ **wi»w-i»3ei-6f&aiw:ft<, 

Av\ Sfelc*ftK^y=2^/^ri9A|||ftifco*» 
0-100 nmtf)J?£T*&*lfcf&l\ 

[0075] ^tx, '£*a<D&ffi\z&'o#§ i mmmm& 
20 yi/y=>yi^t)t^) 3 0 2wn o ^Mi 

e c l tf^JBWc^i'-^ i>— iF-ft^/Ei^TiSjfMt: 

[0 0 7 6] ft*\ *HJ6^jT*««MfelC*0XU^:/^^ 

§)Ox^v-7 u— If-ftSrJBl^ C ttX# £ c 
30 [0 0 7 7] TFT <£)f£t£ 

[00 7 81 W:, H4 (B) b ic. 

40 113 0 2 ±ldBMbaS*B!"Cft 3 0 3 & 1 3 0 

nm^l?^«t5, :^lil 00-2 0 0nm 
L<lil 3 0-1 7 0 nm) (O jfifflXS^tf A 

r <n{%mm 3 o 3it^^^»t5^i^fs$fli 

^BLft^^X^^aiSlx-ftvvj: 5 ff»ft 

[0 0 7 9] ^L~C, ^±I^U^h-7X^3 04 
a. 3 0 4b^U «»K3 0 S&fr^Xnm&tt* 

50 -T£ 0 ft*\ n-5!3f:«»5G*i: LXfl, ft*»Ktt 1 5 



(8) 

13 

asT*#*o *nmmx~n*x74 > (ph 3 ) * 

K— t:°V^ife^fflt\ y ^S: 1X1 0 18 atoms/cm 3 CD^ 

[0 0 8 0] ^Olfifci 9»ASft5n3!?l«4Mm 
3 0 51^ nSM5ci^2X10 16 -5X10 19 
atoms/cm 3 (ft^ftt-te 5X10 17 — 5X10 18 atoms/c 
m 3 ) <^«S-e^^H6«t 5«cK-X*fcBMrt-6. 10 

[0 0 8 11 HI4 (C) KTjk-TX b XC. »SBl3 

0 3fe<tt;^h30 4 a, 3 04b^U 

[0 0 8 2] fc*3, jF— ^^J:S^F*8«fe5c*^ 

^11X4 5 0-5 5 0 l CS«^JR*&3SS:fT*.«fi 

[0 0 8 3] lOlSlwcfD nS^FjB»««3 0 5(D« 
SIS, BP^. ni^«»«*3 0 5, O^ffltd^ffi-r^n 

[0084]fc El 4 (D) 5 fc* jjg&ira 

SSttJiiV^) 3 0 6-3 0 9lrMt6o 
[0 0 8 5] ftC 134 (E) J^-r<fc5t-. -SttJIS 
0 6-3 0 9^rSoXy- hl&ftR3 1 0 *r*fiH+*, 
y-hfeg|g3 10^Ull 1 0-2 0 0'nm, 
L<te50— 150 nmO*S^aHR*^tPilft»KS:ffi 

Hffi^JT'fil 1 0 nml|C^ffijbiMb3S*Bt«rfflV^o 40 

[0 0 8 6] ftll, 2 0 0~4 0 0nmf^ill» 
J*U /^-^^Ity- hm^3 1 1 -3 1 5&M 

aw*, coy- hsfli3 1 1-3 i soiBJBft^— ^ 
-ttiw-f-.s^tt-e**-. **** **m«t*f4y-h« 
y- -h«iBfcfi*»ica*i**t*:si*ini;«fc». 

OBS& <£*T\ y-hE*£v v 5) 
-T6o . Attttfcfiy- hm^J: D fcffi«ttfc**«-*y-- 
hEJkJrLTJBl"&. :ixli, y- h®«<t LTte?&*ffl 
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[00 8 7] *fc, y- hl^H*i(DftiT*ML 

i-»^i:*ff*-uvs y- hmm<D&nt ^xn'£&<n 

[0 0 8 8] ftSWKfi* 9^9 (T a) ^ 
(Ti) , ^ y (Mo) , f^y^T-^ (W) . 

(Cr) . -VDay (Si) 36^e>»tfixfc5c*-e 

1M MR) *fflv>5^i:m5 0 ilTl^T 

[00 8 9] *HJ6«"Ctt. 5 0 nmS©fflW >*>P 
(T a N) mt. 3 50nmJ|O^y^;V (T a ) ^£ 

[0 0 9 0] 4fc:<wS, y-h*«-3'i 2|inSffi 
3 0 SO— fflt-y- h«fe»Bi3 lO^tlft 

«4o^LDDji«i:i6 g ttjs, y~hm<i3i 

3, 3 1411 Wrffi-Ctt, loims^I^lilj:!^ 
[00 9 1] H5 (A) |c«i\fc51w. y— hm 

g3i 1 — 315 t L"caaaE-&w«wn®^je 

Sil5^jB»««3 1 6-3 2 3U:[in?B^**»««3 
05^)1/2-1/10 (ttSttfctt 1/3—1/4) 

tt. 1X10 16 — 5X10 18 atoms/cm 3 (ft^ftldte 3 
X 1 0 17 — 3 X 1 O 18 atoms/cm 3 ) <09kBL&$H£. LV\ 

[o o 9 2] mt, ms (b) n^ti5i^ y-hm 

ll^g^T^^ h-^^^ 3 2 4a— 3 2 4 d*« 

fifcu nS^ttfts* (*M*iJx*iiyy) ^»Dit 

iSSSlC y ^*r*tf ^F*Mfc«« 3 2 5-3 2 9 «r»*i" 
5 0 ^Ctt*^7-<y (PH 3 ) «r«v^fc>f *^K— 
^ttTfrV\ cco««oy voSfiHl x l o 20 -l x 

1 O 21 atoms/cm 3 (ft*«IC|J2 XI 0 20 - 5 X 1 0 21 a 
toms/cm 3 ) kfcZ>& 5 l-^I®-t"£o 
[0 0 9 3] i(OIgl;J;otnft^lTFT(Oy 

fy^TFTXit 05 (A) (DJimxm&Vtcnm 
?F««JSi«3 19-3 2 1^M«t, r^a^tlfc: 
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B5l:*5ttSM jyf^STFT 2 0 1 <DL 
DD«flcl 5a-l SdtJlttfS-ra. 

[0 0 9 4] H5 (c) (r^-TJ: 1x5** h 

-^^^ 3 2 4a— 3 2 4 d SrRftSU #Tfc(- Uy^ 

fe«igc3 3 3-3 3 6^f6o ::t1i^7> 
(B 2 H 6 ) ^ffl^/c>f K-^SidJ: ^) 3 X 1 0 20 - 
3X1 0 21 atoms/cm 3 (ft*Wlwtt5-X 1 O 20 -lX 1 
O 21 atoms/cm 3 ) <Z>Skg.k KZ> X 0 ^fefKArt- 

[00 9 5] 3 3 3-3 3 6 ICfcfcgEUl 

1X1 O 20 — 1 X 1 0 21 atoros/cm 3 tf)$gKxy isjfiWiB 

[0 0 9 6] b^*^ 3 3 2&Bfc£Lfc 

3S#ffl«tf, 5 5 0t, 4B*ra<0»«L3g«:fT5o 
[0 0 9 7] C^i:S#8B« + o»*4:***»i"*C 

B*+^»*««ttl p pmKT, »*.L<»0. lp 

[0098] fs&it^mmj i-tibm 5 (d) 

K^rti 5 (-3 0 0 nm^cD^- hffii»3 3 7 fcWtfStfr 
£ 0 hg£i&3 3 7<Z)£m<h LXtt. TA^^i* 

(Al) XttJB (Cu) (MHT5 0-1 

0 0%££tf>6 o ) * + S£M*fflv\h,tfAv\, gfig£ 
LXttS3<0£ hSEIfc2 1 1 ir^-f y^-isym 

TFT^^-hlSl 9a, 1 9b (04 (E.) CO 3 1 

3, 314) &m&m^wffitz>& 5\ztef&-tz>* 
[0099] zo>£5?£mmk-r&zkT*#-b&m<o 

[oioo] fcu:, h 6 (A) i^-r X 5 ^i «n 

tt*K 3 3 8 «r*riW-5.- « 1 JiniUUR 3 3 8 £ IT 
l\ Bl«i4 0 0 nm-1. 5 umk+tl&A 



(9) ftM 2001-345174 

16 

i:8o o nmmvmikmmm&mmistcmmk'rzo 

[0 10 1] £<bt-s 3-1 0 0%cO*iSt£^tf#ia$a 
4>X\ 3 0 0-4 5 0^X1 — 1 2^raofR«l3SSrfi 1 

6 C TK^kOffeco^S^ It, X^X-^TRMHb (^7X 
[0102] /«c^\ 7K^k:toSl^iSM«&JgyK3.3 8 

ffV\ *tf>«X»0 8 0 0 nm^BW^iftftaSiJRSrJg 

[0103] W^-JRliBBIft|ftBI3 3-8 2fct/y-hlft 
-»R3 1 0l:»U3^^ h*-^S*«U * 
gfij&3 3 9-34 2 ^ >ifii®3 4 3-3 4 5£ 

OOnm, Ti^t?7^^!)^1^3 0 0 nm, T 

20 [0104] ftC, 5 0-5 0 0nm (ft^M2 0 
0 — 300nm) <om £ XM 1 V > a 3 4 

6 «t6o * jem«t?f4iB i '< * > a 3 

4 6 HT3 0 0 nmf(Di«l:i»1^6, r. 
[0 10 5] fc:fb\ SftMaSIO^CftSoXH. 

X\ ^l/<5,i/^>3 yg3 4 6(DllMt$iX 

[0 10 6] g]6 (b) K^-*- J; 5 UitirttMMBft* 
?)46S2lH«»K3 4 7^Mt5c *««IB4:b 

B (-<^^v-^n^» k^<Ditttft&&mir&zk 

40 ic^p^bb 5 Z>mmxT* y /w«ilgffiSr^-f So »* 
Klil-5/im (*5>Iw»*L<W:2-4miii) 
tfAv\ 

[0 10 7] ^(c. »2«railft»flS3 4 7S:t/mi^^iy 
^-^3^83 4 6 idMLX^>-^^ h^-/V$r?^^; 
U K t">f ^BEi^ 3 4 5 k m^ft l-^i" -5 HiiR«ffi'3 

(I TO) m& 1 1 0 nnKDfil:Mi, 

y&froxwmmmk-rzo mw^WMm 

-2 0%<OlMbMIB (ZnO) «:JR*Lfcfb*«l^ « 
50 {bffilBkUfb^fy ^A^&ttSfb-frflfc-SrawWBi: IX 
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[0108] me (c) iz:aWJ:5Ki, ffiBttW 

3 4 9tel26l^Lfc«fc?(C % ®ilt<hiIJi?t£OD^ 
4 1 fc»oT»fifci-6*sy- hEi»3 3 7l:fiot*a 

[0109] ftld. E Ll 3 5 0^, mi (C) "CRIH 10 
Lfc«#a#«felcj:9*fifc*-«- 0 ft*, Cd-Cli— MIR 

(*) . G OR) , B (t) ^MI^UcELB^ 

[0 110] *i\ »»»^fl|jLe,*t*:EL»JB»*K 

JBifcftiftW:* *P3£««t-J:5»ffl*fPl^iD»*ixfc«. 20 

[oi i i) *asw»-*3i^tt. *i\ tt«-^^e>#fe 

»**»6»ftELJi«»«l»«rWlfU 30 
[0 112] JEUkdJ: 51-, StE4r»»U*dSfe#. 

^h7^^ELi»*« 0 ft*. *mmmxn 

[0 113] *HJfi«tJ-Cfl, EL****^ LXfi, 40 

felc^3te-T6E Littery ^-u^tf-u:^ 
1-3836+6 E Llf Kteztfy 7x^^y^,i/yft<|i 

15 0nm (»* L<«4 0—1 0-0-nm) ir+ixtfA 

[0114] ELl3 5 0 i: LTfi^fc<DW**S:fflV^ 

*t*«ttW*:fflv^<03ftSff*LV\ ft*> *SOMH-(? 
»ELi3 5 0tt, ±!BELtmrt*?>*fiR3*LS. V^fc> 50 
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^ai, s^mins, iE?L«iaiB, jetl^a^s 

[0 115] J: S*JHft#8fe 

[0 116] ft*\ %3tS«x *fe^£fc:J&*Six»rt 

*ix&*^ m^Ag. s-^tt&Ji* jEHMimm. jeh 

[0 117] ELl3 5'0^MLfct, IS (MgA 
gli) 3 5 l'S:Jtffi3R#ffi^J:D»«i-5o ft*. E 
Ll3 5 0(Dlf|j:8 0-2 0 0nm (W^ftl-ii 1 0 
0 — 1 2 0 nm) , i@3 5 10J¥$'I21 8 0 — 300 
nm «ito2 0 0-2 5 0 nm) t-TixtffiV\ 

[0118]$ bid. IS351 ftH'«fi3 5 

2fc«»Si" «»m«3 5 2 t LTttTVl'S — 

■^^^«rffl^TXS*#ftx?Bfifc-r-S-iAv^ ft*> a 
[0 119] ifcSm«3 5 2^t^LfcT^f^^ 

£fc. **H««2:*3V^T^y 713 5 3te, 
ls?&&m\i^xm!$rtrZ>tK X5X^CVDifci:Vvo*: 

[oi2o]/<yr«3 5 3**fiKufce>. ^yri3 

5 3 0±lc*ttttMft>bft«*'<H|3 5 4«:Mt 
6 0 ft*. #ttl«Ji§^SjK^S»Lfcf9. WOMBS* 

^3tes^jgffitcsS9ffl i,x&mmmm&ft$t \^t^ m 

5 4 «r»rirt- 6 0 c (D <ir «-«*«K«IB«[03tttt» H 1 x l 
0~ 3 — 3 X 1 0" 2 P a • s XHbZ>Z.k&jlt 1 & 
[0 1 2 1] £OB*#'<HBfc»rti-3#«»» 

[0122] *%mm<r>m^te. me (o tc^*rj:5 

5. 5 LDDS«3 5 7Mft^ 

3 5 8 L D 3 5 7 \±#- V1& 

mms 1 0 *®k/vXy- h'IV3 1 2 tfiftoTV^o - 
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[0 12 3] Kl"-f ^S«ffl^lwLDDg«^Mt 
£fc. r O n f t^/HT F T 2 0 5 11 t7Mf^fc 
fc^&lN, ftot, LDDg«3 5 7|j:^:y-h 

[0 12 4] ^C^>T% ,*:J|^Jcor^-r^^ h V ^ 

[012.5] ^f, m*imftmm*mk£ti:\<^±?\z* 

CMO SIE33&CO n ^-^H2T F 
T2 0 5ittlv^5 o **5, C w * 9 IEKj[h]3& <h L 

<c^««-aESIIel»fc^*n5 6 0 20 
[0126] SclC WSMBOT F T tVX, n ^ir-*^ 

[0 12 7] £1\ El 71^1^*^ yf^STFT 
"CfcSflv ll 7 (A) tt. LDDMl 5a-15d^ 
y- M&ftK 1 8 hm« 19aStfl9b 

[0 12 8] ^ni^Lt, EI7 (B) ICfct, Ctl^cO 30 
LDDg^l 5a-l 5d«Wf)HTV^V> 0 El 7 . 

(B) co«igi:i-S»^i-fl, El 7 (A) <DffimZMf£ 

[0 12 9] M^f^TFTi: 
Ltll, El 7 (A) &U<E]7 (B) <Pi?hb<Dffim&tt 

wc*Av\ 

[0 l 3 0] KSRSBOTFTi: LT, B8|:tt, 

n^^^S^«M»J»fflTFT(OBrffi«5fiH*:^-J-o 

:;tfl^m», H2.-effli^fc«F*^»jCL 40 

[01311 H8 (A) lC*Lfc«SlE»J»fflTFT^i3 ■ 

3 aasy- h nanus 1 8*»^-ey- h«ai3 si^fi* 

Lfci&S, El 8 (B) (C^i-J: 5IILDD«3 SteWM 
[0 13 2]«ttHPfflTFTI4, EL*ffc»3tS* 
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ftLttv^ J: 5 fc* * h y TttAte J: 6*fls*m«rB 

[oi33] s^yh^y r^Aiwj;§^t:(cBiUT 

tt, hfW^»b"CLDD«**sS*ofc«36*s* 

(A) KSUkiiUiy-- h«fe»JKl 8*:*A/T?y- h 
«&3 5^a/ioTV^«*^LDD«*S:KJt6i:V^- 

^LfCo L^U y-K««l:14t)4v^LDD|H« 
tt. &TLt>Rttfc<TAi\ S^ioXH, 
E!8 (B) !^-TJ:5t-Cne>cOLDDffi«cS:S:it/«C< 
"Ct>Av\ 

[0 13 4] StlC. B8 Iw^L-fcTFTWSfciSV* 
X, TFTid^-5«JEV DS ^l 0 V£U2-Cft>&£«K: 
tt, H8 (A) T*^L/ctftj^#£ Ll^*T FT 
61ffV DS ^.l 0 Vlc^/c^t>J&^tC«El8 (B) 

[0135] fc*5 % SI 6 (C) -C^-f-^^^— JI 3 5 4 * 
y h : FPC) LX^i"6 0 Ctf> 

[0 13 6] *^-S^x*^figu^*Hffi«co- 

EL^^a-/HcoV>tHI9 (A) . (B) 4:ffi^xa 

[0137] *nm&i<DT*7 L >rzf-? h y 

^f7^StS9 0 1 Jifc**Sixfc, iff3ttt9 0 
2i:, y- hffififfitb[s]K9 o 3 y-^{RiJiBSjlElK9 
0 4£^tf o pJ^gI5C0^-r yf^fflTFT 9 0 5lin 
ft^STFTffc»), y- hfly&«J[SBg9 0 3lC»- 
JKSJxfc^- hiB«S9 0 6, .y-.*«JMMall&-9 0 4\z 

»i«*nfcy-^iE3»9 o 7<7>^^icgEe*nxv^-5o 
^y^TFT9 o 5<e> xfamsfcsj 

KfflTFT9 0 8<riy- Mcg^^ftrO^o 
[0 13 8] ^ hi^, 1WMTFT9 0 8(DV-^ 

ffll«:ffiai^j» 9 0 9 KSaftSixS. *HSS^J^ <t 5 *■ 

flare!*, ini^$9 o 9 n&mnfSL (T-*m 

W dS^jt&ix-CV^o tW»«TFT908 

fc. rcOE L^9 1 OOl^l^lCH^f^comEE (3—1 
2V, »^KIi3-5V) mUZ-htlZ* 
[0 13 9] ^Lt, ^SBAUi^«T-i:/«C6FPC9 1 

12, 9 13. Rt/mai««&i»9 0 9-(Jl««Sixfc««« 
g£j©9 1 4^(t^HTV>-5o 
[0 14 0] 0 9 (A) ^A^A' X«J^rL/c 



(12) 
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19 (B) l^-To 4*5. 1219 (A) v (B) 

xnm-<oum^m-(on^m^^x^^ 0 -mat, 

[0 14 1.1B9 (B) lc*+J:5te. Sfi9 0 1 ±{z 
teWm&9 0 2 . h«JBSb[e]]&9 0.3.^ML, i® 
iftgfl 9 0 2 tt««ESJ#JB T F T 2 0 2 £ JxlCBftftK 
^M^ixfcB^m^3 4 8 S:$tfa»^lif*^«t 9«* 
-f<5 0 £fc, hfl!JKtb[sIK9 0 3|j;nft^VST 
FT 2 0 5 pft^STFT2 0 6 £ SrteffiftlClS 

[0 14 2] EiRSffi3 4 8IJEL*WBSt LTt 
i"6o £fc, *«)_Lfc:fttt3 5 lRtf{SB««3 5 2^ 

[0143] *mmm<n*g&, i^mmms 5 211®^ 

rfcfc*iiofii»£^Xfc«fflU %iKBBjR9 l 2£i& 
^ixfpc 9 i i irBftWfc«as*LXi*s. £<b 20 

id, mmn9 0 2^t/y- hfiUiK»iHiK9 0 3{z^^n 

»«fclflDLCflt) tt^ofc«i«*t»^e>*s^yrH 
xjgfrftxv^o ri3 5 sngte-tzzth 

[0144] w:, ^yriwiiai ELl^S? 
X 0 lc Lr^/<-I 9 1 6 SrttJtSo #'<-Ji 9 1 6 b 
LXI1. PVC (/Ky t^^P7-f K) . ai 

jii. ^v^^mm. r^v^mm. pvb 30 

7^) ^-fcfiEYA (oi^uvfc'^/wrir^— h) 
[0 14 5] £fc. ^/^§9 1 6<7)Jblwfl. tf^*. 

b&k «**■« zmm-tzmmt lt^sv\ 

[0 1 4 6]-a±^«t-5lwEL*^9 1 0_blr/<y Ti 
3 5 3RO!^/<— JS9 1 e Sr^^^CirlwJ: 9, E L| 40 

v * & &ftmm*ftMi- set *s-c* s« 
[oi4 7] B9K:».b«ie*3ks&*0>iaMmA 
o-«*:iai ok*-*-. *n««<o-a»3tss[ifi. y- 
^fljsnimK looi, ynmsmfe (a) 100 
7, hfldsttiiis (b) loii. m^ui o o 6 



««x*>* 0 

[oi4 8] y—*flBibtaKi o o-iii. ->7h^- 

:* * 1 0 0 2 , 1 0 0 3, /<y77l0'0' 

4, t^yy^lilB (f-v^/VRtf*— A'KEIB) l 
0 0 5£«txXl>6 0 hfiiJigiblUK (A) 1 

0 0 7lt ->7hl/^^10 0.8, k^>7^10 
09, ^5/77 1 0 1 OfctitV^.- hfllBBEl- 

(B) 10 1 1 %m*fett*-cft>&. 

[0149] C:t'>7hl/^^ 1 0 02, 1 0 0 8 

iiB»mEEa s 5 - 1 6 v (ftatt«cin iov) x& 9 , 

(fi]B$rWt6CMO SlalK^ttfcttS nft^lT 
F-THH6 (C) co 2 0 5-C*Stb6WlaSd5iB LTV^ 

[0 15 0] tt, t/^>7^ 1 00 3, 1 0 0 9, 
/<y77l 004, 1 0 1 0H'>7 h \si?X*bmifc 
|C. m6 (C) (Dnft^fTFT2 0 5^tfCM 

os@K^atT^6o 4*5, y- hBaiasr^^y- 

[0151] 4*5. _hlE«J*fi. 0 4 - 6 
IglC«f o X T F T £ f^K-T 5:itaoXtI CM 
t^^tmSo *HJ(S«-eiliii*8fPi:BB[il 

SS. ^T^^HIB, yttjEI§]Kfc^Btt@KS*<0» 

b ^ y SB^>f ^ p 7 p o 1 3/ t§^M L 5 6£ 
#xXV^ Q 

[0 15 2] £7c, ***«(0»fi8ft, 1 0>B/ft 

[0 15 3] CHJ60ij3] CCXI1. Ell (B) X^l/ 
^^t«4-5aB«je^f^»(c:ov^xRMi-So Oil 
Ul*5l^X. Sffil 1 0 0_btwmSE®J^TFT 101$: 
Ml, WMtfti 1 0 iK«SCWfc»«S*x 
fcp^m^ 110 2 J: 5 lc»J«+5o ii^m^ 1 

1 0 2±^fi, ELgno3 ztefc-tztK *nmm 

W^^xy hft^r^v^So 4*5. -*ltlK6«T?fflv^ 

6ELB«B#«fi. nmmixm\<^tch<Dbmm<Dtt 

[0154] ftlCE Ll 1103 <D±tw. ^*?i^ffiV^ 
Xiffill0 4^Mt5o 4*5B«dl. MgAg^ 

V\ Dill 0 4S:MLt«-C^>fy^ii: hfelc 
•t 9 #««BBId» 110 5 «riU|Rffil^ 

-idfifcK-r 60 4*5. *Bts*^-ii 1 0 5<omm 

II 1 0 n m— 3 0 0 n 

[0155] *tt. &mmmfrb#z>*'<-m 1 1-0 5 



< 13 > 

23 

tftv\ JWMSfcWU ^tf*~>mm. TtVMNBi. # 

[0 15 6] Hll 2lCf*. -f S^S^aijy hSTCT^7^ 
y-r h y * 1.20 0 JiCDilimSP 1201 tC#/<— 

11 2 0 2&teJ&'tZ>Jj&;&7F'to fc*5> C^tC^-fif 
Jgtf^S, K1 2 0 3^^)ELl^MtSiti^^ 10 

*y hft-ejEPfenSfcT^^*^, MLP (MultiUy 
er Piezo) ^-Y^^MLCh i p (Multi Layer Cerami 
c Hyper IntegratedPiezo Segments) 
:Ct^t^5/Kl 2 0 3lt i?-f ^-^Xy>t±S£?> 
t>7-7> KtT3iy»ibML C h i p jj&k W&tl 5^ 

[0157] MLCh i pill, ir^^ s/^T*&5^Sj 
£1 204. aSilfi 1 2 0 5. Rt«m&K 1 2 0 6 
mtl 2 0 7Sr*J*Ufi«i«i 2 0 4±l:fxyf 20 

t-i 2 o a&frtt&mizttfcisxm&irtcTfr^*.- 

*-X3bZ> 0 

[0 15 8] ttT, COMLC h i p lr 3 tfcGD^x V 
u^^u-h (SUS^U- h) ^SLt, ttl&TLl 
2 0 9. y If— 1210. J X/b 1211 5cJ&$L L 
^yKl 2 0 3 Strict* 5o **3H 1 2 left. / XA- 1 
2 1 lj&S-oBmfeftTl^^&^l-J&V /XyV(7)^ 

30 

[0 1.5 9] CIGDMLC h i ■ p a>fefc51&#KIB<Oftf|s 
IHStt, _h35m^l 2 1 2»t5T*MMfil 2 1 3 fc:«E 

tffrrt bitterns \?3=-/m*i 2 0 8^s»tsri: 

I:i:5^/i^l 2 0 8 t«ft«l 2 0 4<Df£m$h%: 
11 2 0 7 V s 1 2 0 7 fcffix. btL 

[0160] Hill ic^-T J; 5 ic^^-g 1 1 0 5 
£g 5 J: 5 y7ill06 S:*^6o **lt«-e 40 

ft /<yrlno6 Sr^iRR. AftttJ-ttD l cm 

ffi<k3S5R*if*fflV^rtftV\ /^7ill06 

[0161] a±©i-5lC*^— Ji 1 1 0 5 JkTfs< D T 
1110 6 ZTfr^y^ bV **mi&L±.\z.Mf$rtrZ>Z. 

JtAftKCri^-ets. so 
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[0 16 2] [jU£#j4] *Hlfi«"t?W:*3gW*^y^ 

owcUiM"*"*,, »Ml:fiBl 3«rJ8i^5 0 HI 1 3ld^ 
Vvt\ 13 0 1 li^7^f y 1 3 0 2 

isiffii 3 o 2 t uxiWk>r^^!>^t^bffi«Bi:^t:-& 

ttH*Stfrv^*V^s > -'ajR*0«Sl 3 0 2 2&s»ffi£ 

[0163] *fc. xb7*ymz&.mistiitmmi s 

0 6«rjRteJw«a**fi»clJBfi8L, $bCilil305 
<DP^£JS£>£<fc -b^.'*** 1 3 0 3&7fcfi)H-6o 
[0 1 6 4] ftC, E LtfW^WELll 3 0 4a 
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CLAIMS 



[Claim(s)] 

[Claim l] Spontaneous light equipment 
characterized by having the film which 
consists the aforementioned EL element 
of wrap inorganic material, and the film 
which consists of a wrap organic material 
the film which consists of the 
aforementioned inorganic material in the 
spontaneous light equipment which has 
an EL element. 

[Claim 2] Spontaneous light equipment 
characterized by having the film which 
consists the aforementioned cathode of 
wrap inorganic material, and the film 
which consists of a wrap organic material 
the film which consists of the 
aforementioned inorganic material in the 
spontaneous light equipment which has 
the EL element which consists of an 
anode plate, an EL layer, and cathode. 
[Claim 3] Spontaneous light equipment 
characterized by having the film which 
consists of inorganic material which 
touches the aforementioned EL element 
in the spontaneous light equipment 
which has an EL element, and the film 
which consists of an organic material 
which touches the film which consists of 
the aforementioned inorganic material. 
[Claim 4] Spontaneous light equipment 
characterized by having the film which 
consists of inorganic material which 
touches the aforementioned cathode in 
the spontaneous light equipment which 



has the EL element which consists of an 
anode plate, an EL layer, and cathode, 
and the film which consists of an organic 
material which touches the film which 
consists of the aforementioned inorganic 
material. 

[Claim 5] Spontaneous light equipment 
characterized by having the film which 
consists the aforementioned EL element 
of a wrap organic material, and the film 
which consists of wrap inorganic material 
the film which consists of the 
aforementioned organic material in the 
spontaneous light equipment which has 
an EL element. 

[Claim 6] Spontaneous light equipment 
characterized by having the film which 
consists the aforementioned cathode of a 
wrap organic material, and the film 
which consists of wrap inorganic material 
the film which consists of the 
aforementioned organic material in the 
spontaneous light equipment which has 
the EL element which consists of an 
anode plate, an EL layer, and cathode. 
[Claim 7] Spontaneous light equipment 
characterized by having the film which 
consists of an organic material which 
touches the aforementioned EL element 
in the spontaneous light equipment 
which has an EL element, and the film 
which consists of inorganic material 
which touches the film which consists of 
the aforementioned organic material. 
[Claim 8] Spontaneous light equipment 
characterized by having the film which 
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consists of an organic material which 
touches the aforementioned cathode in 
the spontaneous light equipment which 
has the EL element which consists of an 
anode plate, an EL layer, and cathode, 
and the film which consists of inorganic 
material which touches the film which 
consists of the aforementioned organic 
material. 

[Claim 9] The film which consists of the 
aforementioned inorganic material in any 
1 of a claim 1 or the claims 8 is 
spontaneous light equipment 

characterized by the bird clapper from a 
silicon nitride, tantalum oxide, 
alumimium nitride, or carbon. 
[Claim 10] The film which consists of the 
aforementioned organic material in any 1 
of a claim 1 or the claims 9 is a polyamide, 
a polyimide, acrylic resin, or spontaneous 
light equipment characterized by the bird 
clapper from benz-cyclo-butene. 
[Claim 11] The thickness of the film 
which consists of the aforementioned 
organic material in any 1 of a claim 1 or 
the claims 10 is spontaneous light 
equipment characterized by being 0.1*20 
micrometers. 

[Claim 12] The film which the film which 
consists of the aforementioned inorganic 
material is a barrier layer in any 1 of a 
claim 1 or the claims 11, and consists of 
the aforementioned organic material is 
spontaneous light equipment 

characterized by being a cover layer. 
[Claim 13] The electric appliance 



characterized by using spontaneous light 
equipment according to claim 1 to 12. 
[Claim 14] The production method of the 
spontaneous light equipment 

characterized by being the production 
method of spontaneous light equipment 
of having the EL element which consists 
of an anode plate, an EL layer, and 
cathode, forming the film which consists 
the aforementioned EL element of wrap 
inorganic material by CVD or the vacuum 
deposition, and forming the film which 
consists of a wrap organic material the 
film which consists of the aforementioned 
inorganic material by the ink jet method. 
[Claim 15] The production method of the 
spontaneous light equipment 

characterized by being the production 
method of spontaneous light equipment 
of having the EL element which consists 
of an anode plate, an EL layer, and 
cathode, forming the film which consists 
the aforementioned cathode of wrap 
inorganic material by CVD or the vacuum 
deposition, and forming the film which 
consists of a wrap organic material the 
film which consists of the aforementioned 
inorganic material by the ink-jet method. 
[Claim 16] The production method of the 
spontaneous light equipment 

characterized by being the production 
method of spontaneous light equipment 
of having the EL element which consists 
of an anode plate, an EL layer, and 
cathode, forming the film which consists 
the aforementioned EL element of a wrap 
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organic material by the ink -jet method, 
and forming the film which consists of 
wrap inorganic material the film which 
consists of the aforementioned organic 
material by CVD or the vacuum 
deposition. 

[Claim 17] The production method of the 
spontaneous light equipment 

characterized by being the production 
method of spontaneous light equipment 
of having the EL element which consists 
of an anode plate, an EL layer, and 
cathode, forming the film which consists 
the aforementioned cathode of a wrap 
organic material by the ink-jet method, 
and forming the film which consists of 
wrap inorganic material the film which 
consists of the aforementioned organic 
material by CVD or the vacuum 
deposition. 

[Claim 18] The production method of the 
spontaneous light equipment 

characterized by forming the film which 
consists of a film which consists of the 
aforementioned EL layer, the 
aforementioned cathode, and the 
aforementioned inorganic material, and 
the aforementioned organic material in 
any 1 of a claim 14 or the claims 17 with 
the same membrane formation 
equipment. 

[Claim 19] The production method of the 
spontaneous light equipment 

characterized by forming the film which 
serves as the aforementioned EL layer 
from the aforementioned organic 



material by the electric-field applying 
method or the ink jet method in any 1 of a 
claim 14 or the claims 18. 
[Claim 20] The film which the film which 
consists of the aforementioned inorganic 
material is a barrier layer in any 1 of a 
claim 14 or the claims 19, and consists of 
the aforementioned organic material is 
the production method of the 
spontaneous light equipment 

characterized by being a cover layer. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
production method of an electric 
appliance of having the spontaneous light 
equipment in which the EL element 
which becomes with the structure which 
sandwiched the luminescent organic 
material (henceforth organic EL 
material) from which EL (Electro 
Luminescence) is obtained between an 
anode plate, cathode, and them was 
formed on the insulator, and its 
spontaneous light equipment, as a 
display (a display display or display 
monitor). In addition, the 
above-mentioned spontaneous light 
equipment is also called OLED (Organic 
Light Emitting Diodes). 
[0002] 

[Description of the Prior Art] In recent 
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years, development of the display 
(spontaneous light equipment) using the 
EL element as a spontaneous 
light-corpuscle child using EL 
phenomenon of a luminescent organic 
material is progressing. Since it is a 
spontaneous light type and the angle of 
visibility is [ a back light like a liquid 
crystal display is unnecessary and ] still 
larger, promising ** of the spontaneous 
light equipment is carried out as a 
display of an electric appliance. 
[0003] In addition, an EL element has the 
layer (it is hereafter described as EL 
layer) containing the organic compound 
with which electroluminescence (Electro 
Luminescence ' luminescence generated 
by adding electric field) is acquired, an 
anode plate layer, and a catholyte. 
Although the luminescence in an organic 
compound has luminescence 

(phosphorescence) at the time of 
returning from luminescence at the time 
of returning from a singlet excitation 
state to a ground state (fluorescence), and 
a triplet excitation state to a ground state, 
this invention can be applied when which 
luminescence is used. 
[0004] There are two kinds of 
spontaneous light equipment, a passive 
type (simple matrix type) and an active 
type (active -matrix type), and 
development is briskly performed by both. 
Active matrix type spontaneous light 
equipment attracts attention especially 
now. Moreover, EL material used as EL 



layer which can also be called center of an 
EL element is easier handling than 
low -molecular organic EL material, 
although low-molecular system organic 
EL material and macromolecule system 
(polymer system) organic EL material are 
studied, respectively, and a heat-resistant 
high polymer system organic EL material 
attracts attention. 

[0005] The ink-jet method which the 
method of controlling by electric field and 
applying as the membrane formation 
method of polymer system organic EL 
material and SEIKO EPSON 
incorporated company advocate is 
mentioned. 
[0006] 

[Problem(s) to be Solved by the 
Invention] this invention forms the film 
(it is hereafter called a cover layer) which 
consists of an EL layer and an organic 
material (organic resin) which covers an 
EL element and is formed on an EL 
element using the same method. In 
addition, the cover layer is effective for 
TFT or the stress relaxation of an EL 
element by consisting of an organic 
material formed on the cathode of the EL 
element which consists of an anode plate, 
an EL layer, and cathode, and preparing 
this cover layer. Furthermore the 
penetration to EL layer of moisture or 
oxygen can be prevented, and, thereby, 
degradation of EL layer can be prevented. 
Furthermore, it can prevent moisture 
and oxygen advancing to a cover layer or 
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EL layer by forming the film (it being 
hereafter called a barrier layer) which 
consists of inorganic material on a cover 
layer. 

[0007] In addition, this invention makes 
it a technical problem to process 
continuously even from EL layer to 
cathode, a barrier layer, and a cover layer 
within the same multi chamber. 
[0008] Moreover, let it be a technical 
problem to form a cover layer with a 
controllability sufficient in a desired 
position in this invention. Furthermore, 
while offering the spontaneous light 
equipment using such a means, and its 
production method, let it be a technical 
problem to offer the electric appliance 
which has such spontaneous light 
equipment as a display. 
[0009] 

[Means for Solving the Problem] The 
multi chamber used in order to attain the 
above-mentioned technical problem is 
membrane formation equipment which 
has a sputtering room for forming the 
barrier layer which consists of the 
vacuum evaporationo room and silicon 
nitride for forming the application room 
and cathode for carrying out application 
formation of the cover layer which 
consists of an EL layer and an organic 
material by the electric-field applying 
method or the ink jet method by the 
vacuum deposition, or tantalum oxide. 
[0010] In addition, in this invention, in 
applying the solution made to dissolve EL 



material in a solvent and forming EL 
layer, it equips a material room with this 
solution. In this specification, this 
solution is called application liquid. And 
if application liquid becomes fog-like and 
has a charge, it will be controlled by the 
electric field given by the electrode, and 
membranes will be formed by the 
application position on a substrate. 
[0011] Moreover, the cover layer equips 
the material room with the organic resin 
liquid which forms an organic resin film, 
and applies and forms this by the same 
method as EL stratification. 
[0012] In addition, in this invention, after 
forming a barrier layer after forming a 
cover layer on the cathode of an EL 
element, and forming a barrier layer on 
the cathode of an EL element, it is good 
also as structure which forms a cover 
layer. 
[0013] 

[Embodiments of the Invention] Here 
explains the gestalt of operation of this 
invention using drawing 1 . As shown in 
drawing 1 (A), EL layer, cathode, ia 
barrier layer, and a cover layer can be 
continuously formed by the same multi 
chamber. 

[0014] In addition, a barrier layer means 
the passivation film formed by the 
inorganic material prepared in order to 
prevent the penetration to EL layer of 
moisture or oxygen. 

[0015] First, EL layer is formed at an 
application room using the electric-field 
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applying method or an ink-jet method. 
Next, cathode is made to form by the 
vacuum deposition at a vacuum 
evaporationo room, and the inorganic 
film which consists of inorganic material 
called the diamond-like carbon (DLC) 
which consists of a silicon nitride, 
tantalum oxide, alumimium nitride, or 
carbon as a barrier layer is further 
formed using the sputtering method or a 
plasma CVD method on this cathode. The 
closure structure of spontaneous light 
equipment can be completed by finally 
forming a cover layer by the ink-jet 
method like the time of forming EL layer 
on a barrier layer at an application room. 
[0016] Since the same method is used 
when forming EL layer and a cover layer 
as explained above, a film can be 
alternatively formed only in a desired 
position, and processing within the same 
chamber is possible. 

[0017] The cross-section structure of the 
cascade screen formed in this invention is 
shown in drawing 1 (B). In drawing 1 (B), 
101 is a glass substrate, and 102 is TFT 
for current control. Furthermore, 103 is a 
pixel electrode which consists of an 
electric conduction film of transparency 
electrically connected to TFT for current 
control. On the pixel electrode 103, it 
forms by method which was described 
with the EL layer 104 near at hand. 
Furthermore, cathode 105 is formed by 
the vacuum deposition on the EL layer 
104. 



[0018] Furthermore, after forming the 
barrier layer 106 which consists of 
inorganic films, such as a silicon nitride, 
tantalum oxide, or a DLC film that 
consists of carbon, on cathode 105, the 
cover layer 107 which consists of an 
organic resin film is formed by the same 
method of application as EL layer. 
[0019] In case EL layer and a cover layer 
107 are formed, the electric-field applying 
method which controls and applies 
application liquid by electric field is 
shown in drawing 1 (C). In drawing 1 (C), 
110 is the substrate formed to the barrier 
layer among the laminated structures 
shown in drawing 1 (B). Moreover, 111 is 
a material room where it has the organic 
resin liquid for forming a cover layer. A 
ultrasonic vibrator 112 is formed in the 
material room 111, and an electrode 114 
is formed in the nozzle 113 at the nose of 
cam of the material room 111 where 
organic resin liquid is emitted. 
[0020] In the case of this invention, 
organic resin liquid becomes fog-like by 
the supersonic oscillation given to a 
ultrasonic vibrator 112 at the material 
room 111. The organic resin liquid which 
became fog-like here is chiarged by the 
electrode 114 prepared in the nozzle 113 
of the material room 111, serves as a 
charged particle, and is formed by the 
position of the request on the 
active-matrix substrate 110. 
[0021] The drawer electrode 115 pulls out 
the organic resin used as the charged 
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particle from a nozzle 113, an 
accelerating electrode 116 accelerates it 
in the flight direction, and further, a 
control electrode 117 controls an 
application position and applies to the 
position of a request of a substrate 110. 
[0022] A laminated structure as shown in 
drawing 1 OB) can be formed within the 
same multi chamber by this, and the 
closure structure of spontaneous light 
equipment is completed. 
[0023] In addition, in this invention, 
although the case where the cover layer 
which consists of an organic material was 
formed was shown after forming the 
barrier layer which covers an EL element 
to drawing 1 (B), and becomes it from 
inorganic material, after forming the 
cover layer which covers an EL element 
and consists of an organic material, you 
may form the barrier layer which consists 
of inorganic material. 
[0024] 

[Example] [Example l] The plan is shown 
in drawing 3 (A), and the circuitry is 
shown for the cross section of the pixel 
section of the spontaneous light 
equipment in this invention in drawing 2 
at drawing 3 (B) . Two or more pixels are 
arranged in the shape of a stripe in fact, 
and the pixel section (image display 
section) is formed. In addition, the cross 
section which cut drawing 3 (A) by A -A' is 
equivalent to drawing 2 . Therefore, since 
the common sign is used by drawing 2 
and drawing 3 , it is good to refer to both 



drawings suitably. Moreover, both are the 
same structures although two pixels are 
illustrated in the plan of drawing 3 . 
[0025] In drawing 2 . it is the insulator 
layer (henceforth a ground film) from 
which 11 becomes a substrate and 12 
becomes a ground. The substrate which 
becomes by glass, a crystallized glass, a 
quartz, silicon, ceramics, the metal, or 
plastics as a substrate 11 can be used. 
[0026] Moreover, although especially the 
ground film 12 is effective when using the 
substrate containing a movable ion, and 
the substrate which has conductivity, you 
may not prepare in a quartz substrate. 
What is necessary is just to use the 
insulator layer containing silicon (silicon) 
as a ground film 12. In addition, in this 
specification, "the insulator layer 
containing silicon" points out the 
insulator layer which specifically 
contains silicon, such as an oxidization 
silicon film, a silicon nitride film, or a 
nitriding oxidization silicon film (shown 
by SiOxNy), oxygen, or nitrogen at a 
predetermined rate. 

[0027] Moreover, it is effective to make 
generation of heat of TFT emit by giving 
the heat dissipation effect to the ground 
film 12 in order to prevent degradation of 
TFT, or degradation of an EL element. All 
well-known material can be used for 
giving the heat dissipation effect. 
[0028] Here, two TFT is formed in a pixel. 
201 is TFT for switching, and it is formed 
by n channel type TFT, and 202 is TFT 
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for current control and is formed by 
p channel type TFT. 

[0029] However, in this invention, it is 
also possible for it not to be necessary to 
limit n channel type TFT and TFT for 
current control for TFT for switching to 
p -channel type TFT, and to set p channel 
type TFT and TFT for current control to n 
channel type TFT for TFT for switching, 
or for both to use an n channel type or 
p channel type TFT. 

[0030] Between a barrier layer including 
the source field 13, the drain field 14, the 
LDD fields 15a- 15d, the high 
concentration impurity range 16, and the 
channel formation fields 17a and 17b, the 
gate insulator layer 18, the gate 
electrodes 19a and 19b, and the 1st layer, 
TFT201 for switching has an insulator 
layer 20, the source wiring 21, and the 
drain wiring 22, and is formed. 
[0031] Moreover, as shown in drawing 3 , 
the gate electrodes 19a and 19b have 
double -gate structure electrically 
connected by the gate wiring 211 formed 
with another material (gate electrodes 
19a and 19b low material [ **** ]). Of 
course, you may be the so-called 
multi-gate structure (structure 
containing the barrier layer which has 
two or more channel formation fields 
connected in series) not only of 
double gate structure but a single gate or 
triple gate structure. Multi-gate 
structure is very effective when reducing 
an OFF state current value, and in this 



invention, the switching element with a 
low OFF state current value is realized 
by making the switching element 201 of a 
pixel into multi-gate structure. 
[0032] Moreover, a barrier layer is formed 
by the semiconductor film including the 
crystal structure. That is, a single crystal 
semiconductor film is sufficient and a 
polycrystal semiconductor film and a 
microcrystal semiconductor film are 
sufficient. Moreover, what is necessary is 
just to form the gate insulator layer 18 by 
the insulator layer containing silicon. 
Moreover, all electric conduction films 
can be used as a gate electrode, source 
wiring, or drain wiring. 
[0033] Furthermore, in TFT201 for 
switching, the LDD fields 15a- 15d are 
formed so that it may not lap with the 
gate electrodes 19a and 19b on both sides 
of the gate insulator layer 18. Such 
structure is very effective when reducing 
an OFF state current value. 
[0034] In addition, it is still more 
desirable to prepare an offset field (field 
where it consists of a semiconductor layer 
of the same composition as a channel 
formation field, and a gate voltage is not 
impressed) between a channel formation 
field and a LDD field when lowering an 
OFF state current value. Moreover, in the 
case of the multi-gate structure of having 
two or more gate electrodes, the high 
concentration impurity range prepared 
between channel formation fields is 
effective for reduction of an OFF state 
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current value. 

[0035] Next, between a barrier layer 
including the source field 31, the drain 
field 32, and the channel formation field 
34, the gate insulator layer 18, the gate 
electrode 35, and the 1st layer, TFT202 
for current control has an insulator layer 
20, the source wiring 36, and the drain 
wiring 37, and is formed. In addition, 
although the gate electrode 35 has 
single-gate structure, you may be 
multi-gate structure. 

[0036] As shown in drawing 2 , the drain 
of TFT for switching is connected to the 
gate of TFT202 for current control. 
Specifically, the gate electrode 35 of 
TFT202 for current control is electrically 
connected through the drain field 14 of 
TFT201 for switching, and the drain 
wiring (it can also be called connection 
wiring) 22. Moreover, the source wiring 
36 is connected to the current supply line 
212. 

[0037] Although TFT202 for current 
control is an element for controlling the 
amount of current poured into EL 
element 203, if degradation of an EL 
element is taken into consideration, it is 
not desirable to pass not much much 
current. Therefore, as for channel length 
(L), designing for a long time is desirable 
so that superfluous current may not flow 
to TFT202 for current control. It is made 
to be desirably set to 0.5-2microper pixel 
A (preferably 1*1. 5micro A) . 
[0038] Moreover, what is necessary is just 



to set typically to 2.0- 2. 5 micrometers the 
0.5-3,5 micrometers (width of face) of the 
length of the LDD field formed in TFT201 
for switching. 

[0039] Moreover, the wiring which 
contains the gate electrode 35 of TFT202 
for current control as shown in drawing 3 
laps on both sides of the current supply 
line 212 and an insulator layer in the 
field shown by 50. Retention volume 
(capacitor) is formed in the field shown by 
50 at this time. It is possible to also use 
for retention volume 50 the capacity 
formed by the insulator layer (not shown) 
and the current supply line 212 of the 
same layer as the semiconductor film 51 
and a gate insulator layer. This retention 
volume 50 functions as a capacitor for 
holding the voltage concerning the gate 
electrode 35 of TFT202 for current control. 
[0040] Moreover, if the amount of current 
which can be passed is seen from a 
viewpoint of making [ many ] it, what 
thickness of the barrier layer (especially 
channel formation field) of TFT202 for 
current control is thickened also for 
(preferably 50-100nm, still more 
preferably 60-80nm) is effective. On the 
contrary, in the case of TFT201 for 
switching, if an OFF state current value 
is seen from a viewpoint of making it 
small, what thickness of a barrier layer 
(especially channel formation field) is 
made thin also for (preferably 20 50nm, 
still more preferably 25 40nm) is effective. 
[0041] 38 [ next, ] the 1st passivation 
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film - it is thickness " lOnm - 1 
micrometer (preferably 200-500nm) ~ 
then, it is good As a material, the 
insulator layer (a nitriding oxidization 
silicon film or a silicon nitride film is 
especially desirable) containing silicon 
can be used. 

[0042] On the 1st passivation film 38, an 
insulator layer (you may call it a 
flattening film) 39 is formed between the 
2nd layer in a form which covers each 
TFT, and flattening of the level difference 
made by TFT is performed. Between the 
2nd layer, as an insulator layer 39, an 
organic resin film is desirable and it is 
good to use a polyimide, a poly amide, 
acrylic resin, BCB (benz cyclo butene), 
etc. Of course, as long as sufficient 
flattening is possible, you may use an 
inorganic film. 

[0043] It is very important to carry out 
flattening of the level difference by TFT 
by the insulator layer 39 between the 2nd 
layer. Since EL layer formed behind is 
very thin, poor luminescence may be 
caused when a level difference exists. 
Therefore, before ' forming a pixel 
electrode so that EL layer can be formed 
as much as possible in a flat side, it is 
desirable to carry out flattening. 
[0044] Moreover, 40 is a pixel electrode (it 
is equivalent to the anode plate of an EL 
element) which becomes by the 
transparent electric conduction film, and 
after it reaches insulator layer 39 
between the 2nd layer and opens a 



contact hole (puncturing) in the 1st 
passivation film 38, it is formed so that it 
may connect with the drain wiring 37 of 
TFT202 for current control in formed 
opening. 

[0045] With this operation gestalt, the 
electric conduction film which becomes 
with the compound of indium oxide and 
the tin oxide as a pixel electrode is used. 
Moreover, you may add a small amount of 
gallium to this. Furthermore, the 
compound of indium oxide and a zinc 
oxide, and a zinc oxide and the compound 
of an oxidization gallium can also be used. 
[0046] If a pixel electrode is formed, the 
bank 41 which becomes with resin 
material will be formed. A bank carries 
out patterning of the acrylic resin or the 
polyimide film of 1-2-micrometer **, and 
should just form it. This bank 41 is 
formed in the shape of a stripe between a 
pixel train and a pixel train. In this 
example, although formed along with the 
source wiring 21, you may form along 
with the gate wiring 35. 
[0047] Next, it is formed by the 
electric-field applying method which the 
EL layer 42 explained by drawing 1 (C). 
In addition, although only 1 pixel is 
illustrated here,, EL layer corresponding 
to each color of R (red), G (green), and B 
(blue) is formed. 

[0048] Polymer system material is used 
as an organic EL material which forms 
EL layer. As a typical polymer system 
material, a poly para-phenylene vinylene 
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(PPV) system, a polyvinyl-carbazole 
(PVK) system, the poly fluorene system, 
etc. are mentioned. 

[0049] In addition, although there is a 
thing of various molds as a PPV system 
organic EL material, the following 
molecular formulas are announced, for 
example. 

"H.Shenk, H.Becker, O.Gelsen, E.Kluge, 
W.Kreuder, and H.Spreitzer, "Polymers 
for Light Emitting Diodes", Euro Display, 
Proceedings, 1999, p. 33-37" 
[0050] 
[Formula l] 



[0054] 
[Formula 4] 



~ ^ CH-CH — L 



[0055] Moreover, there are the following 
molecular formulas as a PVK system 
organic EL material. 
[0056] 
[Formula 5] 



[0051] 
[Formula 2] 



[0052] Moreover, the polyphenyl vinyl of 
the molecular formula indicated by 
JP,10-92576,A can also be used. A 
molecular formula is as follows. 
[0053] 
[Formula 3] 



[0057] After also being able to melt and 
apply to a solvent in the state of polymer 
and melting and applying to a solvent in 
the state of a monomer, the 
polymerization of the polymer system 
organic EL material can also be carried 
out. When it applies in the state of a 
monomer, a polymer precursor is formed 
first, and by heating in a vacuum, a 
polymerization is carried out and it 
becomes polymer. 

[0058] What is necessary is just to use a 
polyphenylene vinylene or the poly alkyl 
phenylene for a polyphenylene vinylene 
and EL layer which emits light blue as a 
concrete EL layer in EL layer which 
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emits light in red at a cyano 
polyphenylene vinylene and EL layer 
which emits light green, thickness -- 
30-150nm (preferably 40-100nm) - then, 
it is good 

[0059] However, the above example is an 
example of organic EL material which 
can be used as an EL layer of this 
invention, and there is no need of limiting 
to this. In this invention, the mixture of 
organic EL material and a solvent is 
applied with an electric-field application 
method, and EL layer is formed by 
volatilizing a solvent and removing. 
Therefore, in case a solvent is volatilized, 
as long as it is the combination which 
does not exceed the glass transition 
temperature of EL layer, what organic EL 
material may be used, low-molecular EL 
material which was not described here 
may be used, or low molecular material 
and polymeric materials may be made to 
use collectively and form. 
[0060] Moreover, as a typical solvent, 
toluene, a xylene, a chlorobenzene, a 
dichlorobenzene, an anisole, chloroform, 
a dichloromethane, gamma butyl lactone, 
a butyl Cellosolve, a cyclohexane, NMP 
(N-methyl-2-pyrrolidone), a 
cyclohexanone, a dioxane, or THF 
(tetrahydrofuran) is mentioned. In 
addition, the solution made to dissolve 
the above-mentioned EL material in the 
above-mentioned solvent is called 
application liquid in this specification. 
Moreover, as for the viscosity of 



application liquid, it is desirable that it is 
1x10-3 - 3x10-2 Pa s. 

[0061] First, the application liquid with 
which the material room 111 was 
equipped as shown in drawing 1 (G) 
becomes fog-like by the ultrasonic 
vibrator 112. It will pull out, if 
application liquid serves as a charged 
particle under the influence of the electric 
field by the electrode 114 by which this is 
prepared in the nozzle 113, and it is 
pulled out by the electrode 115 from a 
nozzle 113. After an accelerating 
electrode 116 accelerates, the pulled-out 
application liquid is controlled by the 
control electrode 117, and is applied to a 
desired position. This forms EL layer. In 
addition, application liquid is charged 
under the influence of the electric field 
given to the electrode 114 by which this 
application liquid is attached in the 
nozzle 113 at the moment of jumping out 
of the material room 111, and it becomes 
a charged particle. 

[0062] In this invention, the application 
liquid for red EL layers with which the 
material room 111 is equipped can be first 
made into the shape of a fog, and the 
pixel train which emits light in the red on 
a pixel can be formed by controlling by 
electric field and applying. Next, the pixel 
train which emits light in red every two 
trains is formed, moving a substrate in 
the next direction of a pixel train by three 
trains. Next, the application liquid for 
green EL layers with which the material 
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room 111 is equipped is made to apply 
similarly, and the pixel train which 
should emit light green is formed every 
two trains. The application liquid for blue 
EL layers with which the material room 
111 is furthermore equipped is made to 
apply similarly, and the pixel train which 
should emit light blue is formed. 
[0063] Two or more pixel trains located in 
a line with red, green, blue, and three 
trains in the shape of a stripe can be 
made to form on a substrate by 
performing the above operation. 
[0064] In addition, only the application 
liquid for EL layers may be replaced and 
used for the material room 111 equipped 
with the application liquid for EL layers, 
without changing together, whenever it 
changes the kind of application liquid for 
EL layers, and changing a material room. 
Moreover, the nozzle 113 attached in the 
material room 111 may not be restricted 
to one, and may be two or more. 
[0065] Moreover, although not used here, 
you may control the position where a 
mask is applied to application liquid on a 
substrate through a mask in preparation 
for between the material room 111 and 
substrates. In addition, although the 
material room 111 and a mask may be 
prepared separately, it may really form 
and you may instrumentate. 
[0066] Furthermore, since EL layer 
deteriorates easily by existence of 
moisture and oxygen in case the EL layer 
42 is formed, as for processing 



atmosphere, it is desirable to consider as 
atmosphere with little moisture and 
oxygen, and to carry out in inert gas, such 
as nitrogen and an argon. As a processing 
atmosphere, since the vapor rate of 
application liquid is controllable, it is also 
still better to make it the solvent 
atmosphere used for application liquid 
production. 

[0067] If the EL layer 42 is formed as 
mentioned above, the cathode 43 and the 
protection electrode which next consist of 
a shading nature electric conduction film 
will be formed. In this example, the 
electric conduction film which consists of 
aluminum as a protection electrode 44 is 
used as cathode 43 using the electric 
conduction film which consists of MgAg. 
[0068] In addition, since EL layer is weak 
with heat as mentioned above, as for 
cathode 43, it is desirable to form 
membranes if possible at low 
temperature (preferably temperature 
requirement from a room temperature to 
120 degrees C). Therefore, it can be called 
the membrane formation method that a 
plasma CVD method and the sputtering 
method are desirable. Moreover, what 
was completed so far is called 
active-matrix substrate in this 
specification. 

[0069] this invention - setting - this 
active-matrix substrate top - a silicon 
nitride and tantalum oxide - and - or 
after making the barrier layer 45 which 
consists of an inorganic film called carbon 
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form, it forms by the electric-field 
applying method for having explained the 
cover layer 46 which consists of an 
organic resin film by drawing 1 (C) As for 
the viscosity of the organic resin liquid 
used in order to form a cover layer 46 at 
this time, it is desirable that it is 1x10-3 - 
3x10-2 Pa s. Moreover, although the 
thickness of the cover layer formed at this 
time has 0.1 micrometers - desirable 20 
micrometers, it is also possible to make 
thickness thicker than this by repeating 
an application and dryness. 
[0070] Although it means that closure of 
spontaneous light equipment was 
completed when a cover layer 46 is made 
to form, a glass substrate, a quartz 
substrate, or a closure substrate called a 
plastic plate may be prepared on a cover 
layer 46, and closure structure may be 
completed. In addition, you may give a 
role of adhesives for sticking an 
active-matrix substrate and a closure 
substrate to a cover layer 46 at this time. 
[0071] In addition, what the drying agent 
and antioxidant which are called a 
barium oxide are added also for in the 
cover layer which consists of an organic 
resin film as a cure into the moisture or 
oxygen which causes [ of EL layer ] 
degradation here is possible. 
[0072] [Example 2] TFT of the pixel 
section in the example of this invention 
and the drive circuit section prepared 
around it is explained using drawing 4 - 
drawing 6 about how to produce 



simultaneously. However, in order to 
simplify explanation, suppose that the 
CMOS circuit which is a basic circuit is 
illustrated about a drive circuit. 
[0073] First, as shown in drawing 4 (A), 
the ground film 301 is formed on a glass 
substrate 300 at the thickness of 300nm. 
In this example, as a ground film 301, the 
laminating of the nitriding oxidization 
silicon film of lOOnm ** and the 200nm 
nitriding oxidization silicon film is 
carried out, and they are used. At this 
time, it is good to make into 10 - 25wt% 
nitrogen concentration of the direction 
which touches a glass substrate 300. You 
may form a direct element on a quartz 
substrate, without, of course preparing a 
ground film. 

[0074] Next, an amorphous silicon film 
(not shown) with a thickness of 50nm is 
formed by the well-known 
forming-membranes method on the 
ground film 301. In addition, what is 
necessary is just the semiconductor film 
(a microcrystal semiconductor film is 
included) which does not need to limit to 
an amorphous silicon film and includes 
amorphous structure. The compound 
semiconductor film which furthermore 
includes the amorphous structure of an 
amorphous silicon germanium film etc. is 
sufficient. Moreover, thickness should 
just be 20-100nm in thickness. 
[0075] And an amorphous silicon film is 
crystallized with well-known technology, 
and the crystalline -substance silicon film 
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(it is also called a polycrystal silicon film 
or a polysilicon contest film) 302 is 
formed. As the well-known crystallization 
method, there are the heat crystallization 
method which used the electric heat 
furnace, a laser annealing crystallizing 
method using the laser beam, and the 
lamp annealing crystallizing method 
using infirared light. In this example, it 
crystallizes using the excimer laser light 
which used XeCl gas. 
[0076] In addition, although a pulse 
oscillation type excimer laser light 
processed into the line is used in this 
example, you may be a rectangle and a 
continuous-oscillation type argon laser 
light and a continuous-oscillation type 
excimer laser light can also be used. 
[0077] Although a crystalline-substance 
silicon film is used as a barrier layer of 
TFT in this example, it is also possible to 
use an amorphous silicon film. Moreover, 
it is also possible to form the barrier layer 
of TFT for switching with the need of 
reducing the OFF state current, by the 
amorphous silicon film, and to form the 
barrier layer of TFT for current control by 
the crystalline-substance silicon film. 
Since an amorphous silicon film has low 
carrier mobility, the OFF state current 
cannot flow easily that it is hard to pass 
current. That is, the advantage of both 
amorphous silicon film which cannot pass 
current easily, and crystalline-substance 
silicon film which is easy to pass current 
can be employed efficiently. 



[0078] Next, as shown in drawing 4 (B), 
the protective coat 303 which becomes by 
the oxidization silicon film is formed on 
the crystalline -substance silicon film 302 
at the thickness of 130nm. What is 
necessary is just to choose this thickness 
in 100-200nm (preferably 130-170nm). 
Moreover, other films are sufficient as 
long as it is an insulator layer containing 
silicon. This protective coat 303 is formed 
in order to enable concentration control 
delicate in order for a 
crystalline -substance silicon film not to 
be **(ed) by direct plasma, in case an 
impurity is added. 

[0079] And the resist masks 304a and 
304b are formed on it, and the impurity 
element (henceforth n type impurity 
element) which gives n type through a 
protective coat 303 is added. In addition, 
Lynn or arsenic can be used for the 
element and type target which belong to 
15 groups typically as an n type impurity 
element. In addition, in this example, 
Lynn is added by the concentration of 
1x1018 atoms/cm3 using the plasma (ion) 
doping method which carried out plasma 
excitation without carrying out mass 
separation of the phosphine (PH3). Of 
course, you may use the ion implantation 
method for performing mass separation. 
[0080] In n type impurity range 305 
formed of this process, a dose is adjusted 
so that n type impurity element may be 
contained by the concentration of 2x1016 
- 5x1019 atoms/cm3 (typically 5x1017 - 
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5x1018 atoms/cm3). 

[0081] Next, as shown in drawing 4 (C), 
the element which removes a protective 
coat 303 and Resists 304a and 304b, and 
belongs to 15 groups who added is 
activated. Although an activation means 
should just use well-known technology/it 
is activated by irradiation of excimer 
laser light by this example. Of course, a 
pulse oscillation type or a 
continuous-oscillation type may be used, 
and it is not necessary to limit to excimer 
laser light. However, since activation of 
the added impurity element is the 
purpose, it is desirable to irradiate with 
the energy which is the grade which a 
crystalline- substance silicon film does not 
fuse. In addition, you may irradiate a 
laser beam, with the protective coat 303 
attached. 

[0082] In addition, on the occasion of 
activation of the impurity element by this 
laser beam, you may use activation by 
heat treatment together. What is 
necessary is just to perform heat 
treatment of about 450*550 degrees C in 
consideration of the thermal resistance of 
a substrate, when performing activation 
by heat treatment. 

[0083] The boundary section (joint) with 
the field which has not added n type 
impurity element which exists in the 
edge of n type impurity range 305, i.e., 
the circumference of n type 
impurity-range 305**, according to this 
process becomes clear. This means that a 



LDD field and a channel formation field 
can form a very good joint, when TFT is 
completed behind. 

[0084] Next, as shown in drawing 4 (D), 
the unnecessary portion of a 
crystalline-substance silicon film is 
removed, and the island-like 
semiconductor films (henceforth a barrier 
layer) 306-309 are formed. 
[0085] Next, as shown in drawing 4 (E), 
barrier layers 306 309 are covered and 
the gate insulator layer 310 is formed. 
What is necessary is just to use 10-200nm 
of insulator layers which contain silicon 
with a thickness of 50 150nm preferably 
as a gate insulator layer 310. Monolayer 
structure or a laminated structure is 
sufficient as this. In this example, the 
nitriding oxidization silicon film of HOnm 
** is used. 

[0086] Next, patterning of the electric 
conduction film of 200-400nm ** is 
formed and carried out, and the gate 
electrodes 311-315 are formed. The edge 
of these gate electrodes 311315 can also 
be made into the shape of a taper. In 
addition, at this example, a gate electrode 
and the wiring for leading about 
electrically connected to the gate 
electrode (henceforth gate wiring) are 
formed with another material, concrete ~ 
a gate electrode - low - material [ **** ] 
is used as gate wiring This is for wiring 
resistance to use a small material, even if 
micro processing is impossible for gate 
wiring using the material in which micro 
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processing is possible as a gate electrode. 
Of course, you may form a gate electrode 
and gate wiring with the same material. 
[0087] Moreover, although a gate 
electrode may be formed by the electric 
conduction film of a monolayer, it is 
desirable to consider as cascade screens, 
such as a bilayer and three layers, if 
needed. All electric conduction films 
well-known as a material of a gate 
electrode can be used. However, the 
material in which patterning is possible 
in line breadth of 2 micrometers or less is 
possible [ micro processing ] as mentioned 
above and specifically desirable. 
[0088] Typically A tantalum (Ta), 
titanium (Ti), molybdenum (Mo), A 
tungsten (W), chromium (Cr), the film 
that becomes by the element chosen from 
silicon (Si), or the nitride film (typical - a 
tantalum -nitride film and a nitriding 
tungsten film --) of the aforementioned 
element A titanium-nitride film, the alloy 
film (typically a Mo~W alloy, a Mo-Ta 
alloy) which combined the 
aforementioned element, or the silicide 
film (typically a tungsten silicide film, a 
titanium silicide film) of the 
aforementioned element can be used. Of 
course, even if it uses by the monolayer, a 
laminating may be carried out and you 
may use. 

[0089] In this example, the cascade 
screen which consists of a 
tantalum-nitride (TaN) film of 50nm ** 
and a tantalum (Ta) film of 350nm ** is 



used. What is necessary is just to form 
this by the spatter. Moreover, if inert gas, 
such as Xe and Ne, is added as spatter 
gas, film peeling by stress can be 
prevented. 

[0090] Moreover, at this time, the gate 
electrode 312 is formed so that it may lap 
on both sides of the part and the gate 
insulator layer 310 of n type impurity 
range 305. This overlapping portion 
serves as a LDD field which lapped with 
the gate electrode behind. In addition, in 
the cross section, the gate electrode 
313,314 is electrically connected in fact, 
although it is visible to two. 
[0091] Next, as shown in drawing 5 (A), n 
type impurity element (this example 
Lynn) is added on a self-adjustment 
target by using the gate electrodes 
311-315 as a mask. In this way, to the 
impurity ranges 316-323 formed, it 
adjusts so that Lynn may be added by the 
concentration of 1 / 2 - 1/10 of n type 
impurity range 305 (typically 1 / 3 - 1/4). 
Specifically, the concentration of 1x1016 - 
5x1018 atoms/cm3 (typically 3x1017 - 
3x1018 atoms/cm3) is desirable. 
[0092] Next, as shown in drawing 5 (B), 
the resist masks 324a-324d are formed 
for a gate electrode etc. with a wrap form, 
and the impurity ranges 325 329 which 
add n type impurity element (this 
example Lynn), and include Lynn in high 
concentration are formed. It carries out 
by the ion doping method for having used 
the phosphine (PH3) also here, and the 
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concentration of Lynn of this field is 
adjusted so that it may become 1x1020 - 
1x1021 atoms/cm3 (typically 2x1020 - 
5x1021 atoms/cm3). 

[0093] Although the source field or drain 
field of n channel type TFT is formed of 
this process, in TFT for switching, it 
leaves a part of n type impurity ranges 
319 321 formed at the process of drawing 
5 (A). This left behind field is equivalent 
to the LDD fields 15a l5d of TFT201 for 
switching in drawing 5 . 
[0094] Next, as shown in drawing 5 (C), 
the resist masks 324a 324d are removed, 
and the resist mask 332 is newly formed. 
And p type impurity element (this 
example boron) is added, and the 
impurity ranges 333 336 which contain 
boron in high concentration are formed. 
Here, boron is added so that it may 
become the concentration of 3x1020 • 
3x1021 atoms/cm3 (typically 5x1020 - 
1x1021 atoms/cm3) by the ion doping 
method for having used the diboron 
hexahydride CB-2 H6). 
[0095] In addition, although Lynn is 
already added by impurity ranges 
333-336 by the concentration of 1x1020 - 
1x1021 atoms/cm 3, the boron added here 
is added by the concentration of at least 3 
times or more. Therefore, it is completely 
reversed to p type, and the n type 
impurity range currently formed 
beforehand functions as a p type impurity 
range. 

[0096] Next, after removing the resist 



mask 332, n type or p type impurity 
element added by each concentration is 
activated. As an activation means, it can 
carry out by the furnace annealing 
method, the laser annealing method, or 
the lamp annealing method. In this 
example, 550 degrees C and heat 
treatment of 4 hours are performed 
among nitrogen-gas-atmosphere mind in 
an electric heat furnace. 
[0097] It is important to eliminate the 
oxygen in atmosphere as much as 
possible at this time. It is because it is 
hard coming to take an ohmic contact 
behind while the front face of the gate 
electrode exposed when oxygen existed 
oxidizes and causing the increase in 
resistance. Therefore, as for the oxygen 
density in the processing atmosphere in 
the above-mentioned activation process, 
it is preferably desirable to be referred to 
as 0.1 ppm or less 1 ppm or less. 
[0098] Next, if an activation process is 
completed, as shown in drawing 5 (D), the 
gate wiring 337 of 300nm ** will be 
formed. What is necessary is just to use 
the metal which makes aluminum 
(aluminum) or copper (Cu) a principal 
component (it considers as composition 
and 50 - 100% is occupied.) as a material 
of the gate wiring 337. It forms so that 
the gate electrodes 19a and 19b (313 [ of 
drawing 4 (E) ], 314) of TFT for switching 
may connect with the gate wiring 211 
electrically like drawing 3 as 
arrangement. 
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[0099] Since wiring resistance of gate 
wiring can be made very small by 
considering as such structure, the image 
display field (pixel section) where area is 
large can be formed. That is, when the 
size of a screen realizes spontaneous light 
equipment of 10 inches or more (30 more 
inches or more) of vertical angles, the 
pixel structure of this example is very 
effective. 

[0100] Next, as shown in drawing 6 (A), 
an insulator layer 338 is formed between 
the 1st layer. What is necessary is just to 
use the cascade screen which combined 
the insulator layer which uses the 
insulator layer containing silicon by the 
monolayer, or contains two or more kinds 
of silicon as an insulator layer 338 
between the 1st layer. Moreover, 
thickness is just 400nm - 1.5 micrometers. 
In this example, it considers as the 
structure which carried out the 
laminating of the oxidization silicon film 
of 800nm ** on the nitriding oxidization 
silicon film of 200nm **. 
[0101] Furthermore, in the atmosphere 
containing 3 - 100% of hydrogen, heat 
treatment of 1 ■ 12 hours is performed at 
300*450 degrees C, and a hydrogen 
treating is carried out. This process is a 
process which carries out hydrogen 
termination of the non-coupling hand of a 
semiconductor film by the hydrogen 
excited thermally. As other meanses of 
hydrogenation, you may perform plasma 
hydrogenation (the hydrogen generated 



by plasma izing is used). 
[0102] In addition, while forming an 
insulator layer 338 between the 1st layer, 
you may put in a hydrogen treating. That 
is, after forming the nitriding oxidization 
silicon film of 200nm **, a hydrogen 
treating may be performed as mentioned 
above, and it may remain after that, and 
the oxidization silicon film of 800nm 
thickness may be formed. 
[0103] Next, a contact hole is formed to 
an insulator layer 338 and the gate 
insulator layer 310 between the 1st layer, 
and the source wiring 339 342 and the 
drain wiring 343 345 are formed. In 
addition, it considers as the cascade 
screen of the three-tiered structure which 
carried out the aluminum film which 
contains [ this electrode ] lOOnm and Ti 
for Ti film by 300nm at this example, and 
carried out continuation formation of the 
150nm of the Ti films by the spatter. Of 
course, other electric conduction films are 
sufficient. 

[0104] Next, the 1st passivation film 346 
is formed by the thickness of 50-500nm 
(typically 200-300nm). In this example, 
the nitriding oxidization silicon film of 
300nm ** is used as the 1st passivation 
film 346. You may substitute a silicon 
nitride film for this. 

[0105] In addition, it is effective to 
perform plasma treatment using the gas 
which contains H2 and NH3 grade 
hydrogen in advance of formation of a 
nitriding oxidization silicon film. The 
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membraneous quality of the 1st 
passivation film 346 is improved because 
the hydrogen excited by this 
pretreatment heat-treats by supplying an 
insulator layer 338 between the 1st layer. 
Since the hydrogen added by the 
insulator layer 338 between the 1st layer 
is spread in a lower layer side 
simultaneously with it, a barrier layer 
can be hydrogenated effectively. 
[0106] Next, as shown in drawing 6 (B), 
while [ the 2nd layer ] consisting of an 
organic resin, an insulator layer 347 is 
formed. As an organic resin, material, 
such as a polyimide, a polyamide, acrylic 
resin, or BCB (benz-cyclo butene), can be 
used. Between the 2nd layer, since 
especially the insulator layer 347 has the 
strong implications of flattening, its 
acrylic resin excellent in flat nature is 
desirable. At this example, an acrylic 
resin film is formed by the thickness 
which can fully carry out flattening of the 
level difference formed of TFT. desirable 
1-5 micrometers (still more preferably 
2-4 micrometers) then, it is good 
[0107] Next, it reaches insulator layer 
347 between the 2nd layer, a contact hole 
is formed to the 1st passivation film 346, 
and the pixel electrode 348 which 
connects with the drain wiring 345 
electrically is formed. In this example, an 
indium -tin oxide (ITO) film is formed in 
the thickness of HOnm, patterning is 
performed, and it considers as a pixel 
electrode. Moreover, you may use for 



indium oxide the compound which mixed 
2 - 20% of zinc oxide (ZnO), and the 
compound which consists of a zinc oxide 
and an oxidization gallium as a 
transparent electrode. This pixel 
electrode turns into an anode plate of an 
EL element. 

[0108] Next, as shown in drawing 6 (CX 
the bank 349 which consists of resin 
material is formed. In total, a bank 349 
carries out patterning of a film called the 
acrylic resin film or polyimide film of 
1-2-micrometer thickness, and should 
just form it. This bank 349 is formed in 
the shape of a stripe between pixels, as 
shown in drawing 6 . In this example, 
although formed along with the source 
wiring 341, you may form along with the 
gate wiring 337. 

[0109] Next, the EL layer 350 is formed 
by the electric field applying method 
explained by drawing 1 (C). In addition, 
although only 1 pixel is illustrated here, 
as the example 1 explained, EL layer 
corresponding to each color of R (red), G 
(green), and B (blue) is formed, 
respectively. 

[0110] First, the application liquid for EL 
layers with which the material room was 
equipped is made into the shape of a fog 
by the supersonic oscillation by the 
ultrasonic vibrator. If the application 
liquid for EL layers of the shape of this 
fog is electrified in the electric field which 
the voltage from which the electrode was 
missing gives, the drawer electrode 
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prepared in the exterior of a material 
room can draw out. After an accelerating 
electrode accelerates in the flight 
direction, the pulled-out application 
liquid for EL layers can be controlled by 
the control electrode, and can be applied 
to the position of the request on a 
substrate 110. 

[01 11] In this invention, after pulling out 
the application liquid for red EL layers as 
fog-like application liquid for EL layers 
from a material room, and an electrode's 
drawing out first and accelerating by the 
accelerating electrode, it controls by the 
control electrode and EL layer is formed 
in the pixel train which emits light in the 
red on a pixel. Next, after moving a 
substrate to a longitudinal direction, the 
application liquid for green EL layers is 
applied from a material room, and the 
pixel train which should emit light green 
is formed. Furthermore, a substrate is 
moved to a longitudinal direction, the 
application liquid for blue EL layers is 
applied from a material room, and the 
pixel train which should emit light blue is 
formed. 

[0112] As mentioned above, EL layer of 
the shape of a stripe of three colors is 
formed by applying red and the pixel 
train which emits light green and blue 
one by one, moving a substrate. In 
addition, although only 1 pixel is 
illustrated in this example, EL layer 
which emits light in the same color may 
be formed a single tier every, and may be 



formed simultaneously. Moreover, if the 
need is accepted, it is also possible to 
control the application position of 
application liquid, preparing a mask 
between a material room and a substrate, 
or applying electric field to a mask. 
[0113] What is necessary is just to use a 
polyphenylene vinylene or the poly alkyl 
phenylene for a polyphenylene vinylene 
and EL layer which emits light blue as an 
EL material in this example in EL layer 
which emits light in red at a cyano 
polyphenylene vinylene and EL layer 
which emits light green, thickness - 
30 150nm (preferably 40-100nm) - then, 
it is good 

[0114] A material well-known as an EL 
layer 350 can be used. As a well-known 
material, when driver voltage is taken 
into consideration, it is desirable to use 
an organic material. In addition, in this 
example, although the EL layer 350 is 
made into the monolayer structure of 
only the so-called luminous layer formed 
from the above-mentioned EL material, it 
may prepare an electron-injection layer, 
an electronic transporting bed, an 
electron hole transporting bed, a 
hole -injection layer, an electronic 
blocking layer, or an electron hole 
element layer if needed. Moreover, 
although this example shows the example 
which used the MgAg electrode as 
cathode 351 of an EL element, you may 
be well-known other materials. 
[0115] In this example, although the 
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electric-field applying method by 
electric-field control was shown, you may 
use the method of controlling the ink-jet 
method and the charge of EL layer 
material as a charged particle, and 
applying them. 

[0116] In addition, although applied and 
formed for every color, a luminous layer 
may form the same material at once 
using methods, such as the spin coat 
method and the applying method, not 
related, even if the material which forms 
a luminous layer differs, when forming 
an electron-injection layer, an electronic 
transporting bed, an electron hole 
transporting bed, a hole -injection layer, 
an electronic blocking layer, or an 
electron hole element layer. 
[0117] After forming the EL layer 350, 
cathode (MgAg electrode) 351 is formed 
by the vacuum deposition method. In 
addition, the thickness of the EL layer 
350 should just set thickness of 80 200nm 
(typically 100 120nm) and cathode 351 to 
180-300nm (typically 200-250nm). 
[0118] Furthermore, the protection 
electrode 352 is formed on cathode 351. It 
is good to use the electric conduction film 
which makes aluminum a principal 
component as a protection electrode 352. 
As for the protection electrode 352, it is 
good to form by the vacuum deposition 
method using a mask. In addition, the 
state where it formed to the protection 
electrode on the substrate is called 
active -matrix substrate in this 



specification, 

[0119] On the active-matrix substrate 
completed to the protection electrode 352, 
as the open air does not ** further, the 
barrier layer 353 is formed. In this 
example, although tantalum oxide is used 
as a material which forms the barrier 
layer 353, you may specifically use a 
silicon nitride, alumimium nitride or a 
carbon film, and inorganic material called 
a DLC film. Moreover, although the 
barrier layer 353 is formed using the 
sputtering method in this example, the 
method of forming membranes at the 
room temperature of a plasma CVD 
method can also be used. 
[0120] If the barrier layer 353 is formed, 
the cover layer 354 which consists of an 
organic resin will be formed on the 
barrier layer 353. In addition, after 
dissolving an organic resin in a solvent, 
or adjusting the viscosity of the organic 
resin itself moderately and producing 
organic resin liquid, this is applied by the 
electric-field applying method in 
preparation for a material room, and a 
cover layer 354 is formed. As for the 
viscosity of organic resin liquid, at this 
time, it is desirable that it is 1x10-3 - 
3x10-2 Pa s. 

[0121] Moreover, if the desiccant and 
antioxidant which are called a barium 
oxide are added to the interior of the 
organic resin liquid which forms a cover 
layer at this time, it is effective for 
preventing penetration of the moisture 
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and oxygen which are the cause of 
degradation of an EL element. 
[0122] As shown in drawing 6 (C) in the 
case of this example, in the LDD field 357, 
the barrier layer of n channel type 205 
has lapped with the gate electrode 312 on 
both sides of the gate insulator layer 310 
including the source field 355, the drain 
field 356, the LDD field 357, and the 
channel formation field 358. 
[0123] The consideration for not reducing 
a working speed forms the LDD field only 
in a drain field side. Moreover, it is better 
for this n channel type TFT205 to seldom 
have cared about the OFF state current 
value, and to attach greater importance 
than to it to a working speed. Therefore, 
as for the LDD field 357, it is desirable to 
keep in a gate electrode in piles 
completely, and to lessen a resistance 
component as much as possible. Namely, 
it is better to abolish the so-called offset. 
[0124] By the way, by arranging TFT of 
the optimal structure not only for the 
pixel section but the drive circuit section, 
the active -matrix substrate of this 
example shows very high reliability, and 
its operating characteristic may also 
improve. 

[0125] First, TFT which has the structure 
of reducing hot carrier pouring so that a 
working speed may not be reduced as 
much as possible is used as n channel 
type TFT205 of the CMOS circuit which 
forms the drive circuit section. In 
addition, as a drive circuit here, a shift 



register, a buffer, a level shifter, a 
sampling circuit (sample and hold circuit), 
etc. are contained. In performing a digital 
drive, signal transformation circuits, 
such as a D/A converter, are also included 
and it gets. 

[0126] Next, drawing 7 explains the 
cross- section structure of n channel type 
TFT for switching as TFT of the pixel 
section. In addition, the sign used here 
corresponds with the sign used by 
drawing 2 . 

[0127] First, although it is TFT for 
switching shown in drawing 7 , drawing 7 
(A) is prepared so that the LDD fields 
15a- 15d may not lap with the date 
electrodes 19a and 19b on both sides of 
the gate insulator layer 18. Such 
structure is very effective when reducing 
an OFF state current value. 
[0128] On the other hand, these LDD 
fields 15a- 15d are not established in 
drawing 7 (B). Since a process can be 
reduced compared with the case where 
the structure of drawing 7 (A) is made to 
form when considering as the structure of 
drawing 7 (B), productive efficiency can 
be improved. 

[0129] In this invention, you may use 
which structure of drawing 7 (A) and 
drawing 7 (B) as TFT for switching. 
[0130] Next, cross-section structural 
drawing of n channel type TFT for 
current control is shown in drawing 8 as 
TFT of the pixel section. In addition, the 
sign used here corresponds with the sign 
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used by drawing 2 . 

[0131] In TFT for current control shown 
in drawing 8 (A), the LDD field 33 is 
formed between the drain field 32 and the 
channel formation field 34. Although here 
showed the structure of having the field 
where the LDD field 33 has lapped with 
the gate electrode 35 on both sides of the 
gate insulator layer 18, and the field with 
which it has not lapped, it is good also as 
structure where the LDD field 33 is not 
formed as shown in drawing 8 (B). 
[0132] TFT for current control controls 
the amount of supply, and enables a 
gradation display at the same time it 
supplies the current for making an EL 
element emit light. Therefore, [0133] 
which needs to take the cure against 
degradation by hot carrier pouring so 
that it may not deteriorate, even if it 
passes current About degradation by hot 
carrier pouring, it is known that the 
structure with which the LDD field 
lapped to the gate electrode is very 
effective. Therefore, although the 
structure of establishing a LDD field in 
the field which has lapped with the gate 
electrode 35 on both sides of the gate 
insulator layer 18 was suitable as shown 
in drawing 8 (A), the structure of also 
preparing the LDD field which does not 
lap with a gate electrode as a cure 
against the OFF state current here was 
shown. However, it is not necessary to 
necessarily prepare the LDD field which 
does not lap with a gate electrode. 



Moreover, as shown in drawing 8 (B) 
depending on the case, it is not necessary 
to prepare these LDD fields. 
[0134] Furthermore, in the TFT structure 
shown in drawing 8 , although the 
structure shown by drawing 8 (A) is 
desirable when the voltage VDS 
concerning TFT is more than 10V, when 
the voltage VDS concerning TFT does not 
fulfill 10V, the structure shown by 
drawing 8 (B) is desirable. 
[0135] In addition, if it forms to the cover 
layer 354 shown by drawing 6 (C) and 
airtightness is raised, the connector 
(flexible print circuit FPC) for 
connecting the terminal and external 
signal terminal which were taken about 
from the element formed on the insulator 
or the circuit will be attached, and it will 
complete as a product, the state where it 
changed into such a state where it can 
ship -- this detailed in the letter one - 
spontaneous light equipment (or EL 
module) --**-- it says 
[0136] Here, EL module of the formed 
this example is explained using drawing 
9 (A) and (B) to a cover layer. 
[0137] The active-matrix type 
spontaneous light equipment of this 
example includes the pixel section 902 
formed on the glass substrate 901, the 
gate side drive circuit 903, and the source 
side drive circuit 904. TFT905 for 
switching of the pixel section is n channel 
type TFT, and is arranged at the 
intersection of the gate wiring 906 
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connected to the gate side drive circuit 
903, and the source wiring 907 connected 
to the source side drive circuit 904. 
Moreover, the drain of TFT905 for 
switching is connected to the gate of 
TFT908 for current control. 
[0138] Furthermore, the source side of 
TFT908 for current control is connected 
to the current supply line 909. Grounding 
potential (ground potential) is given to 
the current supply line 909 with 
structure like this example. Moreover, EL 
element 910 is connected to the drain of 
TFT908 for current control. Moreover, 
predetermined voltage (3- 12V, preferably 
3-5V) is applied to the anode plate of this 
EL element 910. 

[0139] And the connection wiring 912 and 

913 for transmitting a signal to the drive 
circuit section and the connection wiring 

914 connected to the current supply line 
909 are formed in FPC911 used as an 
external I/O terminal. 

[0140] Here, the cross section which cut 
drawing 9 (A) by A- A' is shown in 
drawing 9 (B). In addition, the same sign 
is used for the same part in drawing 9 (A) 
and (B). The same sign is used for the 
same part as drawing 6 at the part. 
[0141] As shown in drawing 9 (B), on a 
substrate 901, the pixel section 902 and 
the gate side drive circuit 903 are formed, 
and the pixel section 902 is formed by two 
or more pixels containing the pixel 
electrode 348 electrically connected to 
TFT202 for current control, and it. 



Moreover, the gate side drive circuit 903 
forms n channel type TFT205 and 
p-channel type TFT206 using the CMOS 
circuit combined complementary. 
[0142] The pixel electrode 348 functions 
as an anode plate of an EL element. 
Moreover, a bank 349 is formed in the 
crevice between the pixel electrodes 348, 
and the EL layer 350 is formed inside a 
bank 349. Moreover, cathode 351 and the 
protection electrode 352 are formed on it. 
In addition, it does not need to be 
restricted to the structure of an EL 
element shown here, element structure is 
made opposite, and a pixel electrode is 
not cared about as cathode. 
[0143] In the case of this example, the 
protection electrode 352 functions also as 
common wiring for every pixel train, and 
is electrically connected to FPC911 via 
the connection wiring 912. Furthermore, 
all the elements contained in the pixel 
section 902 and the gate side drive circuit 
903 are covered in the barrier layer which 
consists of inorganic material, such as a 
silicon nitride, tantalum oxide, or carbon 
(specifically DLC film). It is more 
desirable to prepare, when intercepting 
each element with the exterior, although 
this barrier layer 353 can also be omitted. 
[0144] Next, on a barrier layer, as an EL 
element is covered, a cover layer 916 is 
formed. As a cover layer 916, PVC 
(polyvinyl chloride), an epoxy resin, 
silicon resin, acrylic resin, and PVB 
(polyvinyl butyral) or EVA (ethylene vinyl 
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acetate) can be used. If the drying agent 
(not shown) is prepared in the interior of 
this cover layer 916, since it will continue 
maintaining the moisture absorption 
effect, it is desirable. 
[0145] Moreover, on a cover layer 916, 
glass, plastics, and the protective -group 
board that becomes with ceramics can be 
formed. Furthermore, it is good also as 
structure of pasting up a protective -group 
board (not shown) using a cover layer 916. 
[0146] By forming the barrier layer 353 
and a cover layer 916 on EL element 910 
as mentioned above, EL element 910 can 
be completely intercepted from the 
outside, and it can protect from the 
exterior that the matter to which 
degradation by oxidization of EL layers, 
such as moisture and oxygen, is urged 
invades. Therefore, reliable spontaneous 
light equipment is producible. 
[0147] Moreover, an example of the 
circuitry of the spontaneous light 
equipment shown in drawing 9 is shown 
in drawing 10 . this example 
spontaneity *• light -- equipment — the 
source - a side - a drive -- a circuit " 
1001 the gate - a side - a drive - a 
circuit (-- A --) - 1007 - the gate — a 
side - a drive - a circuit (-- B --) - 1011 
- a pixel -- the section - 1006 - having - 
**** . In addition, it is the general term 
in which the drive circuit section included 
the source side processing circuit and the 
gate side drive circuit into this 
specification. 



[0148] The source side drive circuit 1001 
is equipped with the shift register 1002, 
the level shifter 1003, the buffer 1004, 
and the sampling circuit (sample and 
hold circuit) 1005. Moreover, the gate side 
drive circuit (A) 1007 is equipped with 
the shift register 1008, the level shifter 
1009, and the buffer 1010. The gate side 
drive circuit (B) 1011 is also the same 
composition. 

[0149] As for shift registers 1002 and 
1008, the structure by which, as for n 
channel type TFT which is 5- 16V 
(typically 10 V), and is used for the 
CMOS circuit which forms a circuit, 
driver voltage is shown by 205 of drawing 
6 (C) is suitable here. 
[0150] Moreover, level shifters 1003 and 
1009 and buffers 1004 and 1010 have the 
suitable CMOS circuit containing n 
channel type TFT205 of drawing 6 (G) 
like the shift register. In addition, it is 
effective to make gate wiring into 
multi-gate structures, such as 
double -gate structure and triple gate 
structure, when raising each circuit 
reliability. Moreover, the pixel section 
1006 arranges the pixel of the structure 
shown in drawing 2 . 

[0151] In addition, the above-mentioned 
composition is easily realizable by 
producing TFT according to the 
production process shown in drawing 4 -6. 
Moreover, although this example shows 
only the composition of the pixel section 
and the drive circuit section, if the 
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production process of this example is 
followed, I think that it is possible to form 
logical circuits other than drive circuits, 
such as a signal dividing network, a D/A 
converter circuit, an operational 
amplifier circuit, and a gamma correction 
circuit, on the same insulator, and the 
memory section, a microprocessor, etc. 
can be formed further. 
[0152] Moreover, the composition of this 
example is combinable with the 
composition and freedom of an example 1. 
[0153] [Example 3] Here, production of a 
different laminated structure from 
drawing 1 (B) having shown is explained. 
In drawing 11 , TFT101 for current 
control is formed on a substrate 1100, and 
the pixel electrode 1102 electrically 
connected to TFT1101 for current control 
is formed, as shown in drawing. Although 
the EL layer 1103 is formed on the pixel 
electrode 1102, the ink-jet method is used 
in this example. In addition, as for the 
application liquid for EL layers used by 
this example, it is good to use the same 
material as what was used in the 
example 1. 

[0154] Next, on the EL layer 1103, a 
vacuum deposition is used and cathode 
1104 is formed. In addition, it is good for 
cathode to use a low material of work 
functions, such as MgAg and 
aluminum-Li. After forming cathode 1104, 
the cover layer 1105 which consists of an 
organic resin film by the ink JIETO 
method again is uniformly formed in the 



pixel section. In addition, the thickness of 
the cover layer 1105 which forms 
membranes has lOnm - desirable 300nm. 
[0155] Moreover, as a material which 
forms the cover layer 1105 which consists 
of an organic resin, a degree of hardness 
is high and it is good to use the material 
which cannot let matter, such as moisture 
or oxygen, pass easily, and has flat nature. 
Specifically, organic resins, such as an 
epoxy resin, acrylic resin, a polyimide, a 
poly amide, and silicon resin, are 
desirable. In addition, since the ink-jet 
method is used for formation of a cover 
layer 1105, it can form in a pixel portion 
alternatively. 

[0156] How to form a cover layer 1202 in 
the pixel section 1201 on the 
active-matrix substrate 1200 by the 
ink jet method is shown in drawing 12 . 
In addition, ** which breathes out the 
organic resin liquid which forms the 
application liquid which forms EL layer 
from the head 1203 of the structure 
shown here, and a cover layer. In addition, 
although there are a MLP (MultiLayer 
Piezo) type and a MLChip (Multi Layer 
Ceramic Hyper IntegratedPiezo 
Segments) type of the piezo methods 
learned for the ink-jet method, the head 
1203 shown here is a head called 
on-demand piezo drive MLChip method 
by the SEIKO EPSON company. 
[0157] MLChip is the actuator which 
formed the material room 1207 with the 
diaphragm 1204 which becomes with a 
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ceramic, the free passage board 1205, and 
the material room board 1206, and 
formed the piezo electric element 1208 on 
the diaphragm 1204 corresponding to 
each material room. 

[0158] And the laminating of the three 
stainless steel plates (SUS plate) is 
carried out to this MLChip, feed holes 
1209, a reservoir 1210, and a nozzle 1211 
are formed, and a head 1203 is formed. In 
addition, although signs that two nozzles 
1211 are formed are shown in drawing 12 , 
with the field and application liquid 
which it is not restricted to this and 
applied, the number of nozzles may be 
one and may be formed three or more. 
[0159] When voltage is applied to the up 
electrode 1212 and the lower electrode 
1213, the principle of operation of the 
coater which consists of this MLChip is 
the piezoelectricity effect of a 
piezoelectric element 1208 and a 
diaphragm 1204 by a piezo-electric 
element 1208 vibrating, and is bending 
vibration. That is, a pressure is applied to 
the material room 1207 by this bending, 
the organic resin liquid with which the 
material room 1207 is equipped is 
extruded, and an application is made. 
[0160] As shown in drawing 11 , after 
forming a cover layer 1105, the barrier 
layer 1106 is formed so that a cover layer 
1105 may be covered using the sputtering 
method. In this example, the barrier 
layer 1106 is formed in a carbon film and 
a concrete target with a DLC film 



(diamond-like carbon). However, it is not 
necessary to limit the material which 
forms the barrier layer 1106 to this, and 
tantalum oxide, alumimium nitride, or a 
silicon nitride may be used for it. In 
addition, the barrier layer 1106 is 
alternatively formed using a shadow 
mask. 

[0161] By forming a cover layer 1105 and 
the barrier layer 1106 on an 
active-matrix substrate as mentioned 
above, penetration of the moisture and 
oxygen which cause [ of an EL element ] 
degradation from the exterior can be 
prevented. 

[0162] [Example 4] this example explains 
the case where this invention is used for 
passive type (simple matrix type) 
spontaneous light equipment. Drawing 
13 is used for explanation. In drawing 13 , 
the substrate which 1301 becomes from 
plastics, and 1302 are anode plates which 
consist of an electric conduction film of 
transparency. In this example, the 
compound of indium oxide and a zinc 
oxide is formed by the sputtering method 
as an anode plate 1302. In addition, 
although not illustrated in drawing 13 , 
two or more anode plates 1302 are 
arranged in the shape of a stripe in the 
direction parallel to space. 
[0163] Moreover, the cathode 1305 
arranged in the shape of a stripe is 
formed in the direction perpendicular to 
space, and a bank 1303 is formed so that 
between cathode 1305 may be filled 
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further. 

[0164] Next, it forms by the electric-field 
applying method which showed the EL 
layers 1304a- 1304c which consist of EL 
material in the example 1. In addition, 
EL layer to which 1304a emits light in 
red, EL layer in which 1304b emits light 
green, and 1304c are EL layers which 
emit light blue. Organic EL material to 
be used should just use the same thing as 
an example 1. Since these EL layers are 
formed along the slot which a bank 1303 
forms, they are formed in the direction 
perpendicular to space in the shape of a 
stripe. 

[0165] By carrying out this example, the 
pixel of three colors of red, green, and 
blue is formed in the shape of a stripe on 
a substrate. In addition, the colors of a 
pixel do not necessarily need to be three 
colors and may be Isshiki or a two color. 
Moreover, a color is not restricted to red, 
green, and blue and other colors in which 
things to color, such as yellow, an orange, 
and a gray, are possible may be used for it. 
[0166] First, the material room is 
equipped with the application liquid for 
red EL layers. This application liquid is 
pulled out by the electric field which the 
electrode prepared outside gives. The 
pulled-out application liquid for EL 
layers is controlled by electric field, and 
reaches the desired pixel section. Thereby, 
EL layer is formed. 

[0167] First, the application liquid for red 
EL layers is applied. Since application 



liquid is controlled by electric field, the 
application liquid for EL layers can be 
alternatively applied to the position of a 
request of the pixel section. In addition, it 
is good to apply moving a nozzle in the 
direction which forms one pixel train. 
[0168] Next, after moving so that a nozzle 
can be applied to the next pixel train, the 
application liquid for green EL layers is 
applied. After moving a nozzle to the next 
pixel train furthermore, the application 
liquid for blue EL layers is applied, and 
EL layer of the shape of a stripe which 
becomes the pixel section from red, green, 
and blue is formed. 

[0169] By repeating the above operations, 
as shown in drawing 13 , a stripe like 
pixel can be formed in the pixel section. 
In addition, the luminous layer of the 
same color may be formed a single tier 
every, and may be formed simultaneously. 
[0170] Although EL layer here has 
pointed out the monolayer structure of 
only a luminous layer, it is also possible 
to use a charge pouring layer and the 
layer which consists of an organic EL 
material which contributes to 
luminescence called a charge 
transporting bed. Although it can 
consider as a luminous layer monolayer, 
when the laminating of a hole-injection 
layer and the luminous layer is carried 
out, for example, the cascade screen is 
called EL layer. 

[0171] As for a mutual distance (D) of the 
pixel which adjoins each other in the 
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shape of [ of the same color ] a line, at this 
time, it is desirable to consider as 5 or 
more (preferably 10 or more times) times 
of the thickness (t) of EL layer. This is 
because the problem of a cross talk may 
occur between pixels in D< 5t. In addition, 
since a high definition picture is no 
longer acquired even if distance (D) 
separates too much, it is desirable to be 
referred to as 5 t<D<50t (preferably 
10t<D< 35t). 

[0172] Moreover, a bank may be formed 
in a longitudinal direction in the shape of 
a stripe, and EL layer which emits light 
in red, EL layer which emits light green, 
and EL layer which emits light blue may 
be formed horizontally, respectively. At 
this time, a bank is formed above the gate 
wiring through the insulator layer along 
with gate wiring. 

[0173] a mutual distance (D) of the pixel 
which adjoins each other in the shape of 
[ of the same color ] a line also in this case 
the thickness (t) of EL layer -■ it is good 
to be referred to as 5 t<D<50t (preferably 
10t<D< 35t) still more preferably 5 or 
more (preferably 10 or more times) times 
[0174] It becomes controllable [ an 
application position ] by controlling the 
application liquid for EL layers by 
electric field as mentioned above, and 
forming EL layer. 

[0175] Then, although not illustrated in 
drawing 13 , it is arranged in the shape of 
a stripe so that the direction where two or 
more cathode and a protection electrode 



are perpendicular to space may turn into 
a longitudinal direction and it may 
intersect perpendicularly with an anode 
plate 1302. In addition, in this example, 
cathode 1305 becomes by MgAg, and the 
protection electrode 1306 becomes by the 
aluminium alloy film, and it forms it by 
the vacuum deposition, respectively. 
Moreover, although not illustrated, 
wiring is pulled out to the portion in 
which FPC is attached behind so that 
voltage predetermined in the protection 
electrode 1306 may be added. 
[0176] An EL element is formed on a 
substrate 1301 as mentioned above. In 
addition, in this example, since the lower 
electrode is the anode plate of a 
translucency, the light generated in the 
EL layers 1304a- 1304c is emitted to the 
undersurface (substrate 1301). However, 
structure of an EL element can be carried 
out reversely and also let a lower 
electrode be the cathode of shading 
nature. In this case, the light generated 
in the EL layers 1304a- 1304c will be 
emitted to the upper surface (it is an 
opposite side in a substrate 1301). 
[0177] After forming the protection 
electrode 1306, the barrier layer 1307 
which consists of inorganic material is 
formed. Although it is good to use 
inorganic material, such as a silicon 
nitride, tantalum oxide, alumimium 
nitride, and carbon (specifically DLC 
film), and it can form by the plasma CVD 
method, the sputtering method, or the 
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vacuum deposition here, in this example, 
a silicon nitride film is formed by the 
sputtering method. In addition, the 
thickness of the barrier layer 1307 has 
lOnm - desirable lOOnm at this time. 
[0178] Next, the cover layer 1308 which 
consists of an organic resin film is formed 
by the same method as EL layer. In 
addition, it is good to use a polyamide and 
a material called a polyimide as an 
organic resin used here. Furthermore on 
this organic resin film, you may add a 
barium oxide as a drying agent (not 
shown). Finally FPC1310 is attached 
through the different direction 
conductivity film 1309, and passive type 
spontaneous light equipment is 
completed. 

[0179] Although drawing 13 showed the 
passive type spontaneous light 
equipment of the structure where form 
the barrier layer 1307 which consists of 
an inorganic resin film on the EL element 
formed on the substrate, and a cover 
layer 1308 is formed on the barrier layer 
1307, as shown in drawing 14 , after 
forming a cover layer 1407 on an EL 
element, it is good also as structure which 
forms the barrier layer 1408. 
[0180] In addition, which composition of 
an example 1 - an example 3 is combined 
freely, and the composition of this 
example can carry it out. 
[0181] [Example 5] In this invention, it is 
effective to use the DLC film 
(diamond-like carbon) film which consists 



of carbon as a barrier layer. However, 
since permeability will fall if thickness is 
too thick, as for thickness, it is desirable 
to be referred to as 50nm or less 
(preferably 1020nm). 
[0182] As a feature of a DLC film, it has 
an unsymmetrical peak about [ 1550cm 
* ] in one, and has the Raman spectrum 
distribution which has a shoulder about 
[ 1300cm - ] in one. Moreover, when it 
measures by the micro hardness tester, 
the degree of hardness of 15 25GPa is 
shown, and also it has the feature of 
excelling chemical-resistant. Therefore, it 
is effective to form membranes on an EL 
element or to form such a DLC film on 
the cover layer on an EL element. 
Anyway, membrane formation of a DLC 
film should just use methods, such as the 
sputtering method, an efficient consumer 
response plasma CVD method, a RF 
plasma CVD method, or an ion beam 
vacuum deposition. 

[0183] In addition, which composition of 
examples 1-4 is combined freely, and the 
composition of this example can carry it 
out. 

[0184] [Example 6] In case this invention 
is carried out and active -matrix type 
spontaneous light equipment is produced, 
it is effective to use a silicon substrate 
(silicon wafer) as a substrate. When a 
silicon substrate is used as a substrate, 
the element for a drive formed in the 
element for switching, the element for 
current control, or the drive circuit 
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section formed in the pixel section can be 
produced using the production technology 
of MOSFET used for conventional IC, 
conventional LSI, etc. 
[0185] MOSFET can form the circuit 
where dispersion is very small, as there is 
an actual result by IC or LSI, and it is 
effective in the active -matrix type 
spontaneous light equipment of the 
analog drive which performs gradation 
expression especially by current value. 
[0186] In addition, since a silicon 
substrate is shading nature, light from 
EL layer needs to be taken as structure 
which is emitted to a substrate and an 
opposite side. The spontaneous light 
equipment of this example differs in that 
MOSFET is used instead of TFT of an EL 
element which forms the pixel section 902 
and the drive circuit section 903, 
although drawing 9 is resembled 
structurally. 

[0187] In addition, which composition of 
an example 1 * an example 5 is combined 
freely, and the composition of this 
example can carry it out. 
[0188] [Example 7] Since the 
spontaneous light equipment formed by 
carrying out this invention is a 
spontaneous light type, it is excellent in 
the visibility in a bright place compared 
with a liquid crystal display, and 
moreover, its angle of visibility is large. 
Therefore, it can use as a display of 
various electronic equipment. For 
example, it is good to use the 



spontaneous light equipment of this 
invention for appreciating TV broadcast 
etc. by the big screen as a display of the 
ElectroLuminescent Display (display 
which built spontaneous light equipment 
into the case) of 30 inches or more 
(typically 40 inches or more) of vertical 
angles. 

[0189] In addition, all displays for 
information displays, such as a PC 
monitor, a display for TV broadcast 
reception, and a display for an 
advertising display, are included in an 
ElectroLuminescent Display. Moreover, 
in addition to this, the spontaneous light 
equipment of this invention can be used 
as a display of various electronic 
equipment. 

[0190] As electronic equipment of such 
this invention, the picture reproducer 
(equipment equipped with the display 
which specifically reproduces record 
media, such as a digital videodisc (DVD), 
and can display the picture) equipped 
with a video camera, a digital camera, a 
goggles type display (head mount display), 
a navigation system, a sound system, 
note type personal computers (a car audio, 
audio component stereo, etc.), a game 
machine machine, Personal Digital 
Assistants (a mobile computer, a cellular 
phone, a handheld game machine, or 
digital book), and the record medium etc. 
is mentioned. Since importance is 
attached to the size of an angle of 
visibility, as for especially the Personal 
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Digital Assistant with seeing [ much ] 
from across, it is desirable to use 
spontaneous light equipment. The 
example of these electronic equipment is 
shown in drawing 15 and drawing 16 . 
[0191] Drawing 15 (A) is an 
ElectroLumine scent Display and contains 
a case 2001, a susceptor 2002, and 
display 2003 grade, this invention can be 
used for a display 2003. Since it is a 
spontaneous light type, the back light of 
an ElectroLuminescent Display is 
unnecessary, and let it be a display 
thinner than a liquid crystal display. 
[0192] Drawing 15 (B) is a video camera 
and contains a main part 2101, a display 
2102, the voice input section 2103, the 
operation switch 2104, a dc battery 2105, 
and television section 2106 grade. The 
spontaneous light equipment of this 
invention can be used for a display 2102. 
[0193] Drawing 15 (C) is a part of head 
installation type ElectroLuminescent 
Display (right one side), and contains a 
main part 2201, a signal cable 2202, the 
head fixed band 2203, a display 2204, 
optical system 2205, and spontaneous 
light equipment 2206 grade. this 
invention can be used for spontaneous 
light equipment 2206. 
[0194] Drawing 15 (D) is the picture 
reproducer (specifically DVD 

regenerative apparatus) equipped with 
the record medium, and contains a main 
part 2301, record media (DVD etc.) 2302, 
the operation switch 2303, a display (a) 



2304, and (Display b) 2305 grade. 
Although a display (a) mainly displays 
image information and a display (b) 
mainly displays alphabetic information, 
the spontaneous light equipment of this 
invention can be used for these displays 
(a) and (b). In addition, a home video 
game machine machine etc. is contained 
in the picture reproducer equipped with 
the record medium. 

[0195] Drawing 15 (E) is a carried type 
(mobile) computer, and contains a main 
part 2401, the camera section 2402, the 
television section 2403, the operation 
switch 2404, and display 2405 grade. The 
spontaneous light equipment of this 
invention can be used for a display 2405. 
[0196] Drawing 15 (F) is a personal 
computer and contains a main part 2501, 
a case 2502, a display 2503, and keyboard 
2504 grade. The spontaneous light 
equipment of this invention can be used 
for a display 2503. 

[0197] In addition, if the luminescence 
brightness of organic EL material will 
become high in the future, it will also 
become possible to carry out expansion 
projection of the light containing the 
outputted image information with a lens 
etc., and to use for the projector of a front 
type or a rear mold. 

[0198] Moreover, the above-mentioned 
electric appliance displays more often the 
information distributed through 
electronic communication lines, such as 
the Internet and CATV (CATV), and its 
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opportunity to display especially 
animation information has been 
increasing. Since the speed of response of 
organic EL material is very high, 
although spontaneous light equipment is 
desirable to animation display, if the 
profile between pixels fades, the whole 
animation will also fade. Therefore, it is 
very effective to use the spontaneous 
light equipment of this invention of 
making the profile between pixels clear, 
as a display of an electric appliance. 
[0199] Moreover, in order that the portion 
which is emitting light may consume 
power, as for spontaneous light 
equipment, it is desirable to display 
information that the amount of 
light-emitting part decreases as much as 
possible. Therefore, when using 
spontaneous light equipment for the 
display which is mainly concerned with 
alphabetic information like a Personal 
Digital Assistant especially a cellular 
phone, or a sound system, it is desirable 
to drive so that alphabetic information 
may be formed by part for a 
light-emitting part by making a part for a 
non-light-emitting part into a 
background. 

[0200] Drawing 16 (A) is a cellular phone 
and contains a main part 2601, the voice 
output section 2602, the voice input 
section 2603, a display 2604, the 
operation switch 2605, and an antenna 
2606 here. The spontaneous light 
equipment of this invention can be used 



for a display 2604. In addition, a display 
2604 can stop the power consumption of a 
cellular phone by displaying a white 
character on a black background. 
[0201] Moreover, drawing 16 (B) is an 
audio for mount, and includes a main 
part 2701, a display 2702, and the 
operation switches 2703 and 2704 in a 
sound system and a concrete target. The 
spontaneous light equipment of this 
invention can be used for a display 2702. 
Moreover, although this example shows 
the audio for mount, you may use for a 
carried type or a sound system for home 
use. In addition, a display 2704 can stop 
power consumption by displaying a white 
character on a black background. This is 
effective especially in a carried type 
sound system. 

[0202] As mentioned above, the scope of 
this invention is very wide, and using for 
the electric appliance of all fields is 
possible. Moreover, the electric appliance 
of this example may use the spontaneous 
light equipment of which composition 
shown in examples 1-6. 
[0203] [Example 8] In this invention, 
external luminescence quantum 
efficiency can be raised by leaps and 
bounds by using EL material which can 
use the phosphorescence from a triplet 
exciton for luminescence. Thereby, 
lowpowerizing of an EL element, 
reinforcement, and lightweight-ization 
are attained. Here, a triplet exciton is 
used and the report which raised external 
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luminescence quantum efficiency is 
shown. 

(T. Tsutsui, C.Adachi, S.Saito, 
Photochemical Processes in Organized 
Molecular Systems, ed.KHonda (Elsevier 
Sci.Pub., Tokyo, 1991), p.437.) The 
molecular formula of EL material 
(coumarin coloring matter) reported by 
the above-mentioned paper is shown 
below. 
[0204] 
[Formula 6] 




[0205] (M. A.Baldo, D.F.O'Brien, Y.You, 
A . Shou stikov, S . Sibley, M . E .Thomp son, 
S.RForrest, Nature 395 (1998) p. 151.) 
The molecular formula of EL material (Pt 
complex) reported by the 
above-mentioned paper is shown below. 
[0206] 
[Formula 7] 
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[0207] ItLamansk(ies). M. - A.Baldo and 
S. - P. E.Burrrows and M.E.Thompson, S. 
- R.Forrest, Appl.Phys.Lett., and 75 



(1999) p.4. (it Watanabe(s) T. - Tsutsui, 
M - J. Yang, M.Yahiro, KNakamura, andT. 
■-) T. (1999) The molecular formula of EL 
material (Ir complex) reported by the 
paper of the tsuji, Y.Fukuda, T. Wakimoto, 
S.Mayaguchi, Jpn.Appl.Phys., and 38 
(12B) L1502. above is shown below. 
[0208] 
[Formula 8] 



[0209] If phosphorescence luminescence 
from a triplet exciton can be used as 
mentioned above, realization of 3 to 4 
times as many high external 
luminescence quantum efficiency as this 
will be attained from the case where the 
firefly luminescence from a singlet 
exciton is used theoretically. In addition, 
which composition of an example 1 - an 
example 7 is combined freely, and the 
composition of this example can carry it 
out. 
[0210] 

[Effect of the Invention] By carrying out 
this invention, EL layer and a cover layer 
can be formed by the same method of 
application. It is possible to form 
continuously EL layer, cathode, a barrier 
layer, and a cover layer by the same multi 
chamber efficiently by this, without 
carrying out air release. Moreover, 
penetration of the moisture to EL layer or 
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oxygen is prevented by making a barrier 
layer and a cover layer form, and it is 
effective for the cure against degradation 
of EL layer. Moreover, since closure 
structure is completed by forming a 
barrier layer and a cover layer, a 
miniaturization and lightweight-ization 
are attained compared with the usual 
closure structure. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll Drawing showing the thin 
film formation method of this invention. 
[Drawing 21 Drawing showing the 
cross-section structure of the pixel section. 
[Drawing 3l Drawing showing the upper 
surface structure and composition of the 
pixel section. 

[Drawing 4l Drawing showing the 
production process of spontaneous light 
equipment. 

[Drawing 51 Drawing showing the 
production process of spontaneous light 
equipment. 

[Drawing 6] Drawing showing the 
production process of spontaneous light 
equipment. 

[Drawing 7l Drawing showing the 
cross- section structure of TFT of the pixel 
section. 

[Drawing 8l Drawing showing the 
cross-section structure of TFT of the pixel 
section. 

[Drawing 9l Drawing showing the 



appearance of spontaneous light 
equipment. 

[Drawing 101 Drawing showing the 
circuit block composition of spontaneous 
light equipment. 

[Drawing 111 Drawing showing the 
cross- section structure of active-matrix 
type spontaneous light equipment. 
[Drawing 121 Drawing showing the thin 
film formation method. 
[Drawing 13] Drawing showing the 
cross* section structure of passive type 
spontaneous light equipment. 
[Drawing 14l Drawing showing the 
cross-section structure of passive type 
spontaneous light equipment. 
[Drawing 15l Drawing showing the 
example of an electric appliance. 
[Drawing 16l Drawing showing the 
example of an electric appliance. 



